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QUINAZOLINE DERIVATIVES AS ANTITUMOR AGENTS 

The invention concerns certain novel quinazoline derivatives, or 
phannaceutically-acceptable salts thereof which possess anti-tumour activity and are 
accordingly useful in methods of treatment of the human or animal body. The invention also 

5 concerns processes for the manufacture of said quinazoline derivatives, to pharmaceutical 
compositions co ntaining them and to their use in therapeutic methods, for example in the 
manufacture of medicaments for use in the prevention or treatment of solid tumour disease in 
a warm-blooded animal such as man. 

Many of the current treatment regimes for diseases resulting from the abnormal 

10 regulation of cellular proliferation such as psoriasis and cancer, utilise compounds that inhibit 
DNA synthesis and cellular proliferation. To date, compounds used in such treatments are 
generally toxic to cells however their enhanced effects on rapidly dividing cells such as 
tumour cells can be beneficial. Alternative approaches to these cytotoxic anti-tumour agents 
are currently being developed, for example selective inhibitors of cell signalling pathways. 

1 5 These types of inhibitors are likely to have the potential to display an enhanced selectivity of 
action against tumour cells and so are likely to reduce the probability of the therapy 
possessing unwanted side effects. 

Eukaryotic cells are continually responding to many diverse extracellular signals that 
enable communication between cells within an organism. These signals regulate a wide 

20 variety of physical responses in the cell including proliferation, differentiation, apoptosis and 
motility. The extracellular signals take the form of a diverse variety of soluble factors 
including growth factors as well as paracrine and endocrine factors. By binding to specific 
transmembrane receptors, these ligands integrate the extracellular signal to the intracellular 
signalling pathways, therefore transducing the signal across the plasma membrane and 

25 allowing the individual cell to respond to its extracellular signals. Many of these signal 

transduction processes utilise the reversible process of the phosphorylation of proteins that are 
involved in the promotion of these diverse cellular responses. The phosphorylation status of 
target proteins is regulated by specific kinases and phosphatases that are responsible for the 
regulation of about one third of all proteins encoded by the mammalian genome. As 

30 phosphorylation is such an important regulatory mechanism in the signal transduction 

process, it is therefore not surprising that aberrations in these intracellular pathways result in 
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abnormal cell growth and differentiation and so promote cellular transformation (reviewed in 
Cohen et al 9 CurrQpin Chem BioL 1999, 3, 459-465). 

It has been widely shown that a number of these tyrosine kinases are mutated to 
constitutively active forms and/or when over-expressed result in the transformation of a 
5 variety of human cells. These mutated and over-expressed forms of the kinase are present in a 
large proportion of human tumours (reviewed in Kohbaba et al 9 Biochimica et Biophysica 
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in the proliferation 
and differentiation of a variety of tissues, much focus has centred on these enzymes in the 
development of novel anti-cancer therapies. This family of enzymes is divided into two 

10 groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC family 
respectively. -From the results of a large number of studies including the Human Genome 
Project, about 90 tyrosine kinase have been identified in the human genome, of this 58 are of 
the receptor type and 32 are of the non-receptor type. These can be compartmentalised in to 
20 receptor tyrosine kinase and 10 non-receptor tyrosine kinase sub-families (Robinson et al, 

15 Oncogene, 2000, 19,5548-5557). 

The receptor tyrosine kinases are of particular importance in the transmission of 
mitogenic signals that initiate cellular replication. These large glycoproteins, which span the 
plasma membrane of the cell possess an extracellular binding domain for their specific ligands 
(such as Epidermal Growth Factor (EGF) for the EGF Receptor). Binding of ligand results in 
20 the activation of the receptor's kinase enzymatic activity that is encoded by the intracellular 
portion of the receptor. This activity phosphorylates key tyrosine amino acids in target 
proteins, resulting in the transduction of proliferative signals across the plasma membrane of 
the cell. 

It is known that the erbB family of receptor tyrosine kinases, which include EGFR, 
25 erbB2, exbB3 and erbB4, are frequently involved in driving the proliferation and survival of 
tumour cells (reviewed in Olayioye etaL, EMBOJ.. 2000, 19, 3 1 59). One mechanism in 
which this can be accomplished is by overexpression of the receptor at the protein level, 
generally as a result of gene amplification. This has been observed in many common human 
cancers (reviewed in Klapper etaL, Adv. Cancer Res.. 2000, 77, 25) such as breast cancer 
30 (Sainsburv et al.. Brit. J. Cancer, 1988, 58. 458: Guerin et aL T Oncogene Res.. 1988. 3. 21 ; 
Slamon etaL Science, 1989, 244, 707; Klijn et al., Breast Cancer Res. Treat.. 1994, 29, 73 
and reviewed in Salomon et al., Crit Rev. Onc oL Hematnl 1 1995, 19, 183), non-small cell 
lung cancers (NSCLCs) including adenocarcinomas (Cerny et aL, Brit J. Cancer. 1 986, 54, 
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265; Reubi et al., Int. J. Cancer. 1990, 45, 269; Rusch et al., Cancer Research, 1993, 53, 2379; 
Brabender etal, Clin. Cancer Res. . 2001, 1 1850) as well as other cancers of the lung 
(Hendler et al., Cancer Cells. 1989, 7, 347; Ohsaki etal, Oncol. Rep.. 2000, 7, 603), bladder 
cancer (Neal et al., Lancet 1985, 366; Chow etal., Clin. Cancer Res.. 2001, 7, 1957, Zhau et 
5 al., Mol Carcinog.. 3, 254), oesophageal cancer (Mukaida et al., Cancer, 1991, ^8, 142), 
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al., Oncogene Res., 
1987, L 149; Kapitanovic §Lal., Gastroenterology. 2000, U2, 1103; Ross etal., Cancer 
Invest. 2001, 19, 554), cancer of the prostate (Visakorpi et §1-, Histochem. J„ 1992, 24, 481; 
Kumar etaL 2000, 32, 73; Scher etal, J- Natl. Cancer Inst. 2000, 92, 1 866), leukaemia 
10 (Konaka et al., Cell, 1984, 22, 1035, Martin-Subero etal.. Csmcer Genet Cvtoeenet. 2001, 
127. 174), ovarian (Hellstrom et_al., Cancer Res.. 2001, 6_L 2420), head and neck (Shiga et 
al, Head Neck. 2000, 22, 599) or pancreatic cancer (Ovotny etal., Neoplasma, 2001, 48, 
1 88). As more human tumour tissues are tested for expression of the erbB family of receptor 
tyrosine kinases it is expected that their widespread prevalence and importance will be further 
15 enhanced in the future. 

As a consequence of the mis-regulation of one or more of these receptors (in particular 
erbB2), it is widely believed that many tumours become clinically more aggressive and so 
correlate with a poorer prognosis for the patient (Brabender etal, Clin. Cancer Res., 2001, 7, 
1850; Ross etaL Cancer Investigation. 2001, 12, 554, Yu etal., Bioessavs, 2000, 22J, 673). 
20 In addition to these clinical findings, a wealth of pre-clinical information suggests that the 
erbB family of receptor tyrosine kinases are involved in cellular transformation. This 
includes the observations that many tumour cell lines overexpress one or more of the erbB 
receptors and that EGFR or erbB2 when transfected into non-tumour cells have the ability to 
transform these cells. This tumourigemc potential has been further verified as transgenic 
25 mice that overexpress erbB2 spontaneously develop tumours in the mammary gland. In 
addition to this, a number of pre-clinical studies have demonstrated that ann-proliferative 
effects can be induced by knocking out one or more erbB activities by small molecule 
inhibitors, dominant negatives or inhibitory antibodies (reviewed in Mendelsohn etal., 
Oncogene. 2000, 19, 6550). Thus it has been recognised that inhibitors of these receptor 
30 tyrosine kinases should be of value as a selective inhibitor of the proliferation of m a mm a lian 
cancer cells (Yaish et al. Science. 1988, 242, 933, Kolibaba et al, Biochimica et Biophysica 
Acta, 1997, 133, F217-F248; Al-Obeidi et al, 2000, Oncogene. 19, 5690-5701; Mendelsohn et 
al, 2000, Oncogene. 19, 6550-6565). In addition to this pre-clinical data, findings using 
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inhibitory antibodies against EGFR and erbB2 (c-225 and trastuzumab respectively) have 
proven to be beneficial in the clinic for the treatment of selected solid tumours (reviewed in 
Mendelsohn et al, 2000, Oncogene. 19, 6550-6565). 

Amplification and/or activity of members of the ErbB type receptor tyrosine kinases 

5 have been detected and so have been implicated to play a role in a number of non-malignant 
proliferative disorders such as psoriasis (Ben-Bassat, Curr. Pharm. Pes., 2000, 6, 933; Elder 
et al., Science, 1989, 243, 81 1), benign prostatic hyperplasia (BPH) (Kumar etaL, hit Urol. 
Nenhrol .. 2000, 22,73), atherosclerosis and restenosis (Bokemeyer etal., Kidney Int, 2000, 
58, 549). It is therefore expected that inhibitors of erbB type receptor tyrosine kinases will be 

10 useful in the treatment of these and other non-malignant disorders of excessive cellular 
proliferation. " 

International Patent Applications WO 96/09294, WO 96/15118, WO 96/16960, WO 
96/30347, WO 96/33977, WO 96/33978, WO 96/33979, WO 96/33980, WO 96/33981, WO 
97/03069, WO 97/13771, WO 97/30034, WO 97/30035, WO 97/38983, WO 98/02437, WO 
15 98/02434, WO 98/02438, WO 98/13354, WO 99/35132, WO 99/35146, WO01/21596, WO 
01/55141 and WO 02/1 8372 disclose that certain quinazoline derivatives which bear an 
anilino substituent at the 4-position possess receptor tyrosine kinase inhibitory activity. 

International Patent Apphcations WO01/94341 discloses that certain quinazoline 
derivatives which carry a 5-substituent are inhibitors of the Src family of non-receptor 
20 tyrosine kinases, such as c-Src, c-Yes and c-Fyn. 

International Patent apphcations WO03/040108 and WO03/040109 disclose that 
certain quinazoline derivatives which carry a 5-substituent are inhibitors of the erbB family of 
tyrosine kinase inhibitors, particularly EGFR and erb-B2 receptor tyrosine kinases. 

We have now found that surprisingly certain quinazoline derivatives substituted at the 
25 5-position with a substituent containing certain substituted alkanoyl groups possess potent 
anti-tumour activity. Without wishing to imply that the compounds disclosed in the present 
invention possess pharmacological activity only by virtue of an effect on a single biological 
process, it is believed that the compounds provide an anti-tumour effect by way of inhibition 
of one or more of the erbB family of receptor tyrosine kinases that are involved in the signal 
30 transduction steps which lead to the proliferation of tumour cells. In particular, it is believed 
that the compounds of the present invention provide an anti-tumour effect by way of 
inhibition of EGFR and/or erbB2 receptor tyrosine kinases. 
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Generally the compounds of the present invention possess potent inhibitory activity 
against the erbB receptor tyrosine kinase family, for example by inhibition of EGFR and/or 
erbB2 and/or erbB4 receptor tyrosine kinases, whilst possessing less potent inhibitory activity 
against other kinases. Furthermore, generally the compounds of the present invention possess 

5 substantially better potency against the erbB2 over that of the EGFR tyrosine kinase, thus 
potentially providing effective treatment for erbB2 driven tumours. Accordingly, it may be 
possible to administer a compound according to the present invention at a dose that is 
sufficient to inhibit erbB2 tyrosine kinase whilst having no significant effect upon EGFR (or 
other) tyrosine kinases. The selective inhibition provided by the compounds according to the 

10 present invention may provide treatments for conditions mediated by erbB2 tyrosine kinase, 
whilst reducing undesirable side effects that may.be associated with the inhibition of other 
tyrosine kinases. 

Generally the compounds according to the invention exhibit favourable DMPK 
properties, for example high bioavailability and/or high free-plasma levels. 
1 5 According to a first aspect of the invention there is provided a quinazoline derivative 

of the Formula L 




I 

wherein: 

R 1 is selected from hydrogen, hydroxy, (l-6C)alkoxy, (3-7Qcycloalkyl-oxy and 
20 (3-7C)cycloalkyl-(l-6C)alkoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 
substituent are optionally separated by the insertion into the chain of a group selected from O, 
S, SO, S0 2 , N(R 3 ), CO, CON(R 3 ), N(R 3 )CO, SOjNCR 3 ) andN(R 3 )S0 2 , wherein R 3 is 
hydrogen or (1 -6C)alkyl, 
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and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, tbioxo, 
(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfihyl, (l-6Qalkylsulfonyl, (l-6C)a]kylamino, 
5 di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, H-(l-6C)a]kylcarbamoyl, 

N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N<l-6C0a]kyK2-6C)alkanoylammo,N-(l-6Qalkylsulfamoyl, 
N,N-di-[(l -6C)alkyl]sulfamoyl, (1 ^Qalkanesulfonylamino and 
NKl-6C)all^Hl^Qa^ meTOlf W laniino i 
10 Y is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and 

- (2-4Qalkynyl;- ' 
a is 0, 1, 2 or 3 or 4; 

each R 2 , which may be the same or different, is selected from halogeno, (l-4C)alkyl, 
(l-4C)alkoxy, (2-4C)alkenyl and (2-4Qalkynyl; 

15 X 2 is a direct bond or is selected from O, S, OC(K\ SC(K\ SO, SO*, NCR 4 ), CO 

and N(R 4 )C(R 4 )2 wherein each R 4 , which may be the same or different, is selected from 
hydrogen or (l-6C)alkyl, and Q 2 is aryl or heteroaryl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 

20 carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfmyl, 
(l-6C)alkylsulfonyl, (l-6C)alkylamino, m-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, NJi-di-[(l-6Qalkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, HKl^QaJkyl-(2-6^)alkanoylamino, (3- 

25 6C)alkenoylamino, N^l-6QaIkyK3^C)alkenoylamino, (3^C)alkynoylamino, N-(l- 
6Qalkyl-(3-6C)alkynoylamino, N<l-6C)alkylsulfamoyl, NJi-di-[(l-6C)alkyl]sulfamoyl, 
(l-6QaIkanesulfonylamino, HKl^C)alkyKl-6Qalkanesulfonylaniino, and a group of the 
formula: 

-X^R 5 

30 wherein X 4 is a direct bond or is selected from O, CO and NCR 6 ), wherein R 6 is 

hydrogen or (l-6C)alkyl, and R s is halogeno-(l -6C)alkyl, hydroxy-(l-6C)afcyl, carboxy-(l- 
6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
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(l-6Qalkylamino-(l -6C)alkyl, N,N-di-[0 -6C)alkyl]amino-(l-6C)alkyl, 
(2-6QalkanoylanunoKl-6Qalkyl, NKl-6C)alkyK2-6C)alkanoylaniino-(l-6C)a]kyl, 
(l-6Qalkoxycarbonylamino-(l-6C)a]kyl > carbamoyKl-6C)alkyl, 
NKl-6C)alkylcarbamoyHl-6Qalkyl,N£^ 
5 sulfemoyl(l-6C)alkyl, N-(l-6C)alkylsullamoyl(l-6C)alkyl, EH 

di-(l-6C)alkylsulfemoyl(l-6C)alkyl, (2-6C)alkanoyl-(l-6C)alkyl, (2-6C)alkanoyloxy-(l- 
6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within -X 2 -Q 2 optionally bears on each said CH 2 
or CH 3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a 
10 substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy, (MQalkylamino and di-[(l- 
4Qalkyl]amino; 

X 1 is a direct bond or C(K\ wherein each R 7 , which may be the same or 
different, is selected from hydrogen and (l-4C)alkyl; 

ring Q 1 is a 4, 5, 6 or 7 membered saturated or partially unsaturated heterocyclyl 
15 group containing 1 nitrogen heteroatom and optionally 1 or 2 additional heteroatoms selected 
from O, S and N, and which ring is linked to the group X 1 by a ring carbon; 
X 3 is a group of the formula: 

whereinmis 0 or 1, p is 0, 1, 2, 3 or4 andqisO, 1, 2, 3 or 4, 
20 each of R 8 , R 9 , R 10 andR 11 , which maybe the same or different, is selected from 

hydrogen and (l-6C)alkyl, and 

Q 3 is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene; 
Z is selected from hydroxy, amino, (l^C)alkylamino, di-[(l-6Qalkyl]amino, (1- 
6C)aIkoxy, (l-6C)alkylsulfonyl, (l-6C)alkanesulfonylamino, 
25 M-0 -6C)alkyHl^C)alkanesulfonylamino, and a group of the formula: 

Q 4 -X 5 - 

wherein X s is a direct bond or is selected from O, N(R 12 ), S0 2 and S0 2 N(R 12 ), 
wherein R 12 is hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, 
(3-7C)cycloalkyl-(l-4C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-4C)alkyl, 
30 heterocyclyl or heterocyclyl-(l-4C)alkyl, 
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provided that when X 5 is a direct bond, Q 4 is heterocyclyl, 
and provided that when m, p and q are all 0, then Z is heterocyclyl, 
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a Z substitaent 
are optionally separated by the insertion into the chain of a group selected from 0, S, SO, 
5 SOj, N(R 13 ), CO, -C=C- and -OC- wherein R 13 is hydrogen or (l-6C)alkyL 

and wherein any CH 2 or CH 3 group within any Z, X 1 or X 3 group, other than a CH 2 
group within a heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more 
halogeno or (l-6C)alkyl substituents or a substituent selected fromhydroxy, cyano, amino, 
carboxy, carbamoyl, sulfamoyL (2^QalkenyL (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
10 (l-6Qalkylsulfinyl, (l-6QalkylsulfonyL (l-6Qalkylamino, m-[(l-6C)alkyl]amino, 
N<l-6Qalkylcarbamoyl, liH^i-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2^C)alkanoylamino, HKl-6QalkyK2-6C)alkanoylarnino, 
N-(l-6C)alkylsulfamoyl, N^.di-[(l-6C)alkyl]sulfemoyU (l-6C)alkanesulfonylamino and 
^l-6QalkylKl-6C)alkanesulfonylarnino, 
15 and wherein any heterocyclyl group represented by Q 1 or within a Z substituent 

optionally bears one or more (for example 1 , 2 or 3) substituents which may be the same or 
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, 
mercapto, (l-6C)alkyl, (2-6C)alkenyL (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyL (l-6C)alkylarnino, m-[(l-6r)alkyl]arnino, 
20 (2-6C)alkanoyl,(2-6C)alkanoyloxy and from a group of the formula: 

-X*-R 14 

wherein X 6 is a direct bond or is selected from O, CO, S0 2 and N(R 1S ), wherein R 15 is 
hydrogen or (l-4QalkyL and R 14 is halogenoKMQalkyL hydroxy-(l-4Qalkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, arnino-(l-4C)alkyi, 
25 ^l^)alkylarntao<MC)alkyl andm^^(MQalkyl]arnino-(l-4C)alkyl, 

and wherein any heterocyclyl group represented by Q 1 or within a Z substitaent 
optionally bears 1 or 2 oxo or tbioxo substituents; 

or a phannaceutically acceptable salt thereof. 

In this specification the generic term "alkyl" includes both straighten and 
30 branched-chain alkyl groups such as propyl, isopropyl and tert-buryl, and (3-7Qcycloalkyl 
groups such as cyclopropyl, cyclobutyL cyclopentyl, cyclohexyl and cycloheptyl. However 
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references to individual alkyl groups such as "propyl" are specific for the straight-chain 
version only, references to individual branched-chain alkyl groups such as "isopropyl" are 
specific for the branched-chain version only and references to individual cycloalkyl groups 
such as "cyclopentyl" are specific for that 5-membered ring only. An analogous convention 
5 applies to other generic terms, for example (l-6C)alkoxy includes methoxy, ethoxy, 
cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes methylamino, ethylamino, 
cyclobutylamino and cyclohexylamino, and di-[(l-6Calkyl]amino includes dimethylamino, 
diethylamino, N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylamino. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
10 above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses the above-mentioned activity. It is further to be understood that in the 
names of chiral compounds (RJS) denotes any scalemic or racemic mixture while (R) and (S) 
denote the enantiomers. hi the absence of (RJS), (R) or (5) in the name it is to be understood 
1 5 that the name refers to any scalemic or racemic mixture, wherein a scalemic mixture contains 
R and S enantiomers in any relative proportions and a racemic mixture contains R and S 
enantiomers in the ratio 50:50. The synthesis of optically active forms may be carried out by 
standard techniques of organic chemistry well known in the art, for example by synthesis 
from optically active starting materials or by resolution of a racemic form. Similarly, the 
20 above-mentioned activity may be evaluated using the standard laboratory techniques referred 
to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for any one of the *Q' groups (for example Q 2 ) when it is aryl or for 
the aryl group within a *Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

25 A suitable value for any one of the 'Q* groups (for example Q 4 ) when it is 

(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a 'Q' group or a R 1 group is, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 
bicyclo[2.2.1]heptyl and a suitable value for any one of the 'Q' groups (for example Q 1 ) when 
it is (3-7C)cycloalkenyl or for the (3-7C)cycloalkenyl group within a 'Q' group is, for 

30 example, cyclobutenyl, cyclopentenyl, cyclohexenyl or cycloheptenyl. It is to be understood 
that reference to (3-7C)cycloaIkylene used herein for Q 3 refers to a divalent (3- 
7C)cycloalkane linking group, which group may be linked via different carbon atoms in the 
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(3-7C)cycloalkylene ring, or which may be linked via a single carbon atom in the (3- 
7C)cycloalkylene ring. Accordingly, reference to, for example, a "cyclopropylene" group 
includes cycloprop-l,2-ylene and a cyclopropylidene group of the formula: 

5 wherein * represent the bonds from the divalent cyclopropylidene group. 

However references to an individual (3-7C)cycloalkylene group such as 
cyclopropylidene are specific for that group only. A similar convention is adopted for the (3- 
7C)cycloalkenylene groups represented by Q 3 . 

References to (3-7C)cycloalkyl-oxy groups include, for example, cyclopropyl-oxy, 
1 0 cyclobutyl-oxy, cyclopentyi-oxy, cyclohexyl-oxy, cycloheptyl-oxy or bicyclo[2.2. l]heptyl- 
oxy. References to (3-7Qcycloalkyl-(l-6C)alkoxy groups include, for example, cyclopropyl- 
(l-6C)alkoxy, cyclobutyl-(l-6C)alkoxy, cyclopentyl-(l-6C)a]koxy, cyclohexyl-(l-6C)alkoxy, 
cyclobeptyl-(l-6C)alkoxy or bicyclo[2.2.1]heptyl-(l-6C)alkoxy, where the (l-6C)alkoxy 
group may be, for example, methoxy, ethoxy, propoxy, isopropoxy or butoxy. Particular 
15 values for (3-7C)cycloalkyl-(l-6C)alkoxy groups include, for example, cyclopropylmethoxy 
and cyclopropylethoxy. 

A suitable value for any one of the 'Q* groups (for example Q 2 ) when it is heteroaryl 
or for the heteroaryl group within a *Q' group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 

20 independently selected from oxygen, nitrogen and sulfur, for example furyl, pyrrolyl, thienyl, 
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, 
triazolyi, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, 
1,3-benzodioxolyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzimidazolyl, 
benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, 

25 cinnolinyl or naphthyridinyl. A particular value for any one of the *Q* groups (for example 
Q 2 ) when it is heteroaryl or for the heteroaryl group within a *Q' group is, for example, an 
aromatic 5- or 6-membered monocyclic ring with up to four (for example 1, 2 or 3) ring 
heteroatoms independently selected from oxygen, nitrogen and sulfur, for example furyl, 
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 

30 oxadiazolyl, thiadiazolyl, triazolyi, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl or 
1,3,5-triazenyl. A further particular value for any one of the *Q' groups (for example Q 2 ) 
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when it is heteroaryl or for the heteroaryl group within a «Q' group is, for example, an 
aromatic 5- or 6-membered monocyclic ring containing nitrogen and, optionally, one or two 
(for example one) additional ring heteroatoms independently selected from oxygen, nitrogen 
and sulfur, for example pyrrolyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl thiazolyl, 
5 isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyridyl, pyridazinyl pyrimidinyl, pyrazinyl 
or 1,3,5-triazenyl. 

A suitable value for any one of the <Q' groups (for example Q 1 or Q 4 ) when it is 
heterocyclyl or for the heterocyclyl group withina'Q' group is, for example, a non-aromahc 
saturated (Le. ring systems with the maximum degree of saturation) or partially saturated (i.e. 
1 0 ring systems retaining some, but not the full, degree of unsaturate) 3 to 10 membered 
m onocyclic or bicycUc ring with up to five heteroatoms independently selected from oxygen, 
nitrogen and sulfur, which, unless specified otherwise, may be carbon or nitrogen linked, for 
example oxiranyl, oxetanyl, azetidinyl, tetrahydrofuranyl, 1 ,3-dioxolanyl, tetrahydropyranyU 
1,4-dioxanyl, oxepanyl, pyrrolinyl, pyrrohdinyl, morpholmyl, tetrahydro-l^dnazmyl, 
15 I4^oxotetrahydro-l,4-thiazinyl, piperidinyL homopiperidinyl, piperazinyl, 
" homopiperazmyl.dmydropyridmyltetrahydropyri^^ 

tetrahydropyrimidinyl, tetrahydrothienyl, tetrahydrotbiopyranyl, decahydroisoquinolmyl or 
decahydroquinolinyl, particularly tetrahy&ofuranyl, tetrahydropyranyl, pyrrohdmyl 
morpholmyl, 1,4-oxazepanyl, thiamorpholinyl l,l^oxotetrahydro^H-l,4-thiazmyl, 
20 piperidinyl or piperazinyl, more particularly tetrahydrofuran-3-yl, tetrahydropyran-4-yl, 
tetmhydrothien -3-yl tetrahydrothiopyran-4-yl, pyrrohdin-l-yl pyrrolidin-2-yl, 
pyrrolidin-3-yl, morpholino, morpholin-2-yl, piperidmo, piperidin-4-yl, piperidan-3-yl, 
piperidin-2-yl or piperazin-l-yl. A nitrogen or sulfur atom within a heterocyclyl group may 
be oxidized to give the corresponding N or S oxide, for example 1 ,1 ^ioxotetrahydrothienyl, 
25 1-oxotetrahydrotbienyl, l^o^y^opyrmylorl^ote^oMo^^ A 
suitable value for such a group wmch bears 1 or 2 oxo or thioxosubstiments is, for example, 
2-oxopyrroUdinyl, 2-thioxopyrroUdinyL 2-oxoimidazoUdinyl, 2-thioxoimidazoUdmyl, 
2^xopiperidmyU,5-dioxopyrroUdinyl, 2,5^oxo^oazohdmyl or 2,6^ioxopiperidmyl. 

A suitable value for any one of the <Q' groups (for example Q 1 ) when it is a nitrogen 

30 ^I^IW^^'^ - "^ ,,ll,,,d 
3 to lOmemberedmonocycUc or bicycUc ring with up to five heteroatoms independently 

selected from oxygen, nitrogen and sulfur, provided at least one heteroatom is nitrogen, 
which, unless specified otherwise, may be carbon or nitrogen linked. Suitable values include, 
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for example, those heterocyclic groups mentioned above that contain at least one nitrogen 
atom, for example azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl (including morpholino), 
tetrahydro-l,4-thiazinyl, l.l-dioxotetrahydro-l^thiazinyl, piperidinyl (including piperidino), 
homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyL 

5 <ffiiydropyrimidinyl, tetrahydropyrimidinyl, decahydroisoquinolinyl or decahydroquinolinyl. 
Particular values for Q 1 is a carbon linked 4, 5, 6 or 7 membered monocyclic 
heterocyclyl group containing 1 nitrogen heteroatom and optionally 1 or 2 further heteroatoms 
independently selected from oxygen, nitrogen and sulfur, which heterocyclyl group may be 
fully saturated or partially saturated. More particularly Q 1 is a carbon linked 5 or 6 membered 

10 monocyclic heterocyclyl group containing 1 nitrogen heteroatom and optionally 1 further 
heteroatom selected from oxygen, nitrogen and sulfur, which heterocyclyl group may be 
partially saturated or preferably fully saturated. Still more particularly Q 1 is a carbon linked 
monocyclic fully saturated 5 or 6 membered monocyclic heterocyclyl group containing 1 
nitrogen heteroatom and optionally 1 further heteroatom selected from oxygen, nitrogen and 

15 sulfur. Suitable values of such groups represented by Q 1 include the appropriate heterocyclyl 
groups listed above, more particularly azetidinyl, pyrrohdinyL piperidinyl, piperazinyl or 
morpholinyl (all of which are linked to X 1 by a ring carbon), more particularly, 
pyrrolidin-2-yl, pyiroUdin-3-yl, piperidin-4-yL piperidin-3-yl, piperidin-2-yl, piperazin-2-yl, 
piperazin-3-yl, morpholin-2-yl or morpholin-3-yL and still more particularly pyrrotidin-2-yl, 

20 pyrrolidin-3-yl, piperidin-3-yL piperidin-2-yl, piperazin-2-yl, piperazin-3-yL morpholin-2-yl 
or morpholin-3-yL 

For the avoidance of any doubt the nitrogen atom in Q 1 to which the group ZX 3 C(0) is 
attached is not quatemised; namely the group ZX 3 C(0) is attached to the nitrogen atom in Q 1 
via substitution of an NH group in the heterocyclyl ring, for example when Q 1 is pyrrolidin-2- 
25 yl the ZX 3 C(0)group is attached to the pyrroUdin-2-yl ring at the 1 -position. 

A suitable value for a 'Q' group when it is heterocyclyl-(l-6C)alkyl is, for example, 
heterocyclylmethyl, 2-heterocyclylelhyl and 3-heterocyclylpropyl. The invention comprises 
corresponding suitable values for 'Q' groups when, for example, rather than a 
heterocyclyl-(l-6C)alkyl group, an (3-7C)cycloalkyl-(l-6QaIkyl or 
30 (3-7QcycloalkenyMl-6C)alkyl is present 

Suitable values for any of the 'R' groups (R 1 to R 13 ), Y, or for various groups within a 
Q l , Q 2 , X 3 or Z group include:- 
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forhalogeno 

for (l-6C)alkyl: 

for (2-8C)alkenyl: 

for(2-8C)alkynyl: 
5 for(l-6C)aHcoxy: 

for (2-6C)alkenyloxy: 

for (2-6C)alkynyloxy: 

for(l-6C)alkylthio: 

fQr(l-6C)alkylsulfiiiyl: 

10 for(l-6C)alkylsulfonyl: 

for (l-6C)alkylamino: 

for di-[(l-6C)alkyl]amino: 

15 for(l-6C)alkoxycaibonyl: 
for N-(l -6C)alkylcaxbamoyl: 

for N.N-di-tCl.dOalkyUcarbamoyl: 



20 



for (2-6C)alkanoyl: 
for (2-6C)alkanoyloxy. 
for (2-6C)alkanoylamino: 



fhioro, chloro, bromo and iodo; 

metbyl, ethyl, propyl, isopropyl and tert-butyl; 

vinyl, isopropenyl, allyl and but-2-enyl; 

ethynyl, 2-propynyl and but-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy and butoxy; 

vinyloxy and allyloxy; 

ethynyloxy and 2-propynyloxy; 

methylthio, ethylthio and propylthio; 

methylsulf&yla&d ethylsulfinyl; . 

methylsulfonyl and ethylsulfonyl; 

methylamino, ethylamino, propylamino, 
isopropylamino and butylamino; 

dirnethylaroino, diethylaroino, N-ethyl- 

N-methylamino and diisopropylamino; 

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butoxycarbonyl; 

N-methylcarbamoyl, N-ethylcarbamoyl and 

N-propylcarbamoyl; 

N,N-dimethylcarbamoyl, N-ethyl- 
N-methylcarbamoyl and N^N-diethylcarbamoyl; 

acetyl, propionyl, butyryl and isobuyryl; 

acetoxy and propionyloxy; 



acetamido and propionamido; 
for N-<l-6C)al]cyK2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
25 forN<l-6Qalkylsulfamoyl: N-methylsulfamoyl and N-ethylsulfamoyl; 

for iLN-di-[(l-6C)aIkyl]sulfamoyl: N,N-dimethylsulfamoyl; 
for (l-6C)aIkanesulfonylamino: methanesulfonylamino and ethanesulfonylamino; 
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for amino-(l-6C)alkyl: 

for (1.6C)alkylamino-(l-6C)alkyl: 



forN<l-6C)alkyHl-6C)a N-me%lmethanesulfonylamino and 

N-methylethanesulfonylamino; 

for (3-6Qalkenoylamino: acrylamido, methacrylamido and crotonamido; 

forNKl-6C)alkyl-(3-6C)alkenoylan^ and N-methylcrotonamido; 

5 for (3-6Qalkynoylamino: propiolamido; 
for N<l-6C)alkyK3^Qalkynoylamino:N-me&ylpropi 

aminomethyl, 2-aminoethyl, 1-aminoethyl and 
3-aminopropyl; 

methylaminomethyl, ethylaminomethyl, 
j 0 1 -methylaminoethyl, 2-methylaminoethyL, 

2- ethylaminoethyl and 3-methylaminopropyl; 
for di-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1-dimethylaminoethyl, 2-dimethylaminoethyl and 

3- dimethylaminopropyl; 
chloromethyl, 2-chloroethyl, 1-chloroethyl and 
3-chloropropyl; 

hydroxymethyl, 2-hydroxyethyl 1-hydroxyethyl and 
3-hydroxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 
20 2-methoxyethyl, 2-ethoxyethyl and 

3-methoxypropyl; 

cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 
3-cyanopropyU 

methylthiomethyl, ethylthiomethyl, 
25 2-methylthioethyl, 1-methylthioethyl and 

3-methylthiopropyl; 



15 forhalogeno-(l-6C)alkyl: 
for hydroxy-(l-6C)alkyl: 
for (l-6C)alkoxy-(l-6C)alkyl 



for cyano-(l-6C)alkyl: 

for (l-6C)alkylthio<l-6C)alkyl: 
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for (1.6C)alkylsulfinyl-(l-6C)alkyl: 



for (l-6C)alkylsulfonyl-(l-6C)alkyl: 



methylsulfinylmethyl, ethylsulfinylmethyl, 

2- methylsulfinylethyl, 1-methylsulfinylethyl and 

3- methylsulfinylpropyl; 

methylsulfonylmethyl, ethylsulfonylmethyl, 

2- methylsulfonylethyl, 1-methylsulfonylethyl and 

3- methylsulfonylpropyl; 

for (2-6C)alkanoylamino-(l-6C)aIkyl: acetamidomethyl, propionamidomefliyl and 

2-acetamidoethyl; 

forN^l-6C)a]kyH2-6Qalk^ N-methylacetamidomethyl, 2- 

jq (N-methylacetamido)ethyl and 2- 

(N-methylpropionamido)ethyl; 

for (l-6C)alkoxycarbonylamino-(l-6C)alkyl: methoxycaibonylaminomethyl, 

ethoxycarbonylaminomethyl, 
tert-butoxycaibonylaininometbyl and 
15 2-methoxycarbonylaminoethyl; 

acetoxymethyl, 2-acetoxyethyl and 2- 
propionyloxyethyl; 

caibamoylmethyl, 1-carbamoylethyl, 
2-carbamoylethyl and 3-caibamoylpropyl; 

20 for (2-6C)alkanoyHl-6C)a]kyl: acetylmethyl and 2-acetylethyl; 

for N-(l -6C)alkylcaibamoyl-(l -6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, 
N-propylcarbamoylmethyl, 

1 - (N-methylcarbamoyl)ethyl, 
25 l^N^ethylcarbamoy^ethyl, 

2- (N-methylcarbamoyl)ethyl, 

2- (N-ethylcarbamoyl)ethyl and 

3- (N-methylcarbamoyl)propyl; 

for N,N-di[(l-6C)alkyl]carbamoyKl>6C)alkyl: ^N-dimethylcarbamoylmethyl, 
30 N^N-dietbylcarbamoylmethyl, 



for (2-6C)alkanoyloxy-(l-6C)a]kyl: 
for carbamoyKl-6C)alkyl: 



r 
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2- (^-^iimethylcarbamoyl)ethyl, and 

3- Q^NKiimethylcarbamoyl)propyl; 

for sulfimoyl(l-6C)alkyl: sulfemoylmethyl, 1-sulfamoylethyl, 

2-sulfamoylethyl and 3-sulfamoylpropyl; 

5 forN-(l-6Qalkyisulfamoyl(l-6C)alkyl: N-methylsulfamoylmethyl, 

N-ethylsulfamoylraethyl, N-propylsulfamoylmethyl, 

1 - {N-methylsulfamoyl)ethyl, 

2- (N-methylsulfamoyl)ethyl and 

3- (N-methylsulfemoyl)propyl; 

10 for N,N di-(1.6C)alkylsulfamoyl(l-6C)alkyl: N,N-dimethylsulfamoylmethyl, 

l^N-diethylsiilfemoylmethyl, N- 
methyUH-ethylsulfamoylmethyl, H 
^N-dimethylsulfamoyl)ethyl, 
lKEN«diethylsulfjamoyl)ethyl, 

15 2^N-dimethylsiilfamoyl)etiiyl, 

2- (N,N-diethylsul£amoyl)ethyl and 
3K^H-KiimethyIsulfemoyl)propyl; 

for carboxy-(l-6C)alkyl: carboxymethyl, 2-carboxyethyl, 1-carboxyethyl and 

3- caiboxypropyl; and 

20 for(l-6C)aIkoxycarbonyl-(l-6C)alkyl methoxycarbonylmethyl ethoxycaibonylmethyl, 

tert-butoxycaibonylmethyl and 
2-methoxycarbcmylethyL 

2 2 2 • 

When, as defined hereinbefore, in the group of the formula -X -Q , X is, for 
example, a OC(R*)2 linkin g group, it is the oxygen atom, not the carbon atom, of the OCCR 4 ^ 

25 linking group which is attached to the phenyl ring in the Formula I and the carbon atom is 
attached to the Q 2 group. Similarly when X 2 is a N^CXR 4 ^ linking group the nitrogen atom 
of the NCR^CCR 4 ^ group is attached to the phenyl ring in Formula I and the nitrogen atom is 
attached to the Q 2 group. A similar convention is applied to other linking groups used herein, 
for example when Z is a group of the formula Q 4 -X 5 -, and X 5 is S0 2 N(R 10 ), the S0 2 group is 

30 attached to Q 4 and the nitrogen atom is attached to X 3 in Formula L Similarly, when X 3 is Q 3 - 
(CR s R 9 )m, the Q 3 is attached to the group Z in Formula I and the (CR'R 9 )^ group is attached 
to the carbonyl group in Formula L 
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It is to be understood that references herein to adjacent carbon atoms in any 
(2-6C)alkylene chain within a group may be optionally separated by the insertion into the 
chain of a group such as O or OC refer to insertion of the specified group between two 
carbon atoms in an alkylene chain. For example, when Z is a 2-pyrroUdin-l-ylethoxy group 
5 insertion ofaOC group into the ethylene chain gives rise to a 4-pyrrolidin-l- 
ylbut-2-ynyloxy group. 

When reference is made herein to a CH2 or CH3 group optionally bearing on each said 
CH2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, there are suitably 1 or 2 
halogeno or (l-6C)alkyl substituents present on each said CH2 group and there are suitably 1, 
10 2 or 3 such substituents present on each said CH3 group. 

Where reference is made herein to any CH2 or CH3 group optionally bearing on each 
said CH 2 or CH3 group a substituent as defined herein, suitable substituents so formed include, 
for example, hydroxy-substituted heterocyclyHl-6C)alkoxy groups such as 
2-hydroxy-3-piperidinopropoxy and 2-hydroxy-3-morpholinopropoxy, hydroxy-substituted 
15 heterocyclyl-(l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 
2-hydroxy-3-morpholinopropylamino, and hydroxy-substituted (2-6)alkanoyl groups such as 
hydroxyacetyl, 2-hydroxypropionyl and 2-hydroxybutyryl. 

It is to be understood that certain compounds of the Formula I may exist in solvated as 

well as unsolvated forms such as, for example, hydrated forms. It is to be understood that the 
20 invention encompasses all such solvated forms which exhibit an inhibitory effect on an erbB 

receptor tyrosine kinase. 

It is also to be understood that certain compounds of the Formula I may exhibit 

polymorphism, and that the invention encompasses all such forms which exhibit an inhibitory 

effect on an erbB receptor tyrosine kinase. 
25 It is also to be understood that the invention relates to all tautomeric forms of the 

compounds of the Formula I forms which exhibit an inhibitory effect on an erbB receptor 

tyrosine kinase. 

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
30 salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulfuric, 

trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
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calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris^2-hydroxyemyl)amine. 

Particular novel compounds of the invention include, for example, quinazoline 
5 derivatives of the Formula I, or phaimaceuticaUy-acceptable salts thereof, wherein, unless 
otherwise stated, each of R 1 , R 2 , Q 1 , Q 2 , X 1 , X 2 , X 3 , Y, a and Z has any of the meanings 
defined hereinbefore or in paragraphs (a) to (xxxxxxxx) hereinafter :- 

(a) R 1 is selected from hydrogen, hydroxy, (l-6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyl-(l-6C)alkoxy, 

1 0 and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 

said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, (l-6QaJkoxy, 
(l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6Qalkyl]amino, N-(l-6C)alkylcarbamoyl, JiN-di-[(l-6Qalkyl]carbamoyl, 

15 N<l-6Qalkylsulfamoyl andN,N-di-[(l-6C)alkyl]suI6moyl, (l-6C)alkanesulfonylamino and 
H<l-6C)a]kylKl^C)alkanesulfonylamino; 

(b) R 1 is selected from hydrogen, hydroxy, (1 -6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyl-(l-6C)alkoxy, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
20 said CH 2 or CH 3 group one or more halogeno or (1 -6C)alkyl substituents, or a substituent 
selected from hydroxy, cyano, amino, (l-6C)alkoxy, (l^Qalkylamino and 
di-[(l -6Qalkyl]amino; 

(c) R 1 is selected from hydrogen, hydroxy, (l-6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyKl-6C)alkoxy, 

25 and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 

said CH 2 or CH 3 group one or more fluoro or chloro substituents, or a substituent selected 
from hydroxy, amino, (l-4C)alkoxy, (WQalkylamino and di-[(l-4C)alkyl]amino; 

(d) R 1 is selected from hydrogen, (l-6C)alkoxy, cyclopropyl-(l -4C)alkoxy, 
cyclobutyl-(l-4C)alkoxy, cyclopentyl-(l-4C)alkoxy and cyclohexyl-(l-6Qalkoxy, 
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and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more fluoro or chloro substituents, or a substituent selected 
from hydroxy, methoxy and ethoxy 

(e) R l is selected from hydrogen, (l-6C)alkoxy, cyclopropylmethoxy and 2- 
5 cyclopropylethoxy, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more fluoro or chloro substituents, or a substituent selected 
from hydroxy, methoxy and ethoxy, 

(f) R 1 is selected fromhydrogen, methoxy, ethoxy, propyloxy, isopropyloxy, 

10 cyclopropylmethoxy, 2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 
2,2-difluoroelhoxy and 2^>trifluoroethoxy; 

(g) R 1 is selected from hydrogen and (l-3C)alkoxy, 

(h) R 1 is hydrogen; 

(i) R 1 is methoxy, 

15 (j) Yisselectedfromhydrogen,halog^ 

Oc) Y is selected from halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and (2- 
4Qalkynyl; 

(1) Y is selected from halogeno, (MQalkyl, (l-4C)alkoxy and (2-4C)alkynyl; 
(m) Y is selected from hydrogen, halogeno, (l-4C)alkoxy and (2-4C)afcynyl; 
20 (n) Y is selected from hydrogen, halogeno and (l-4C)alkyl; 

Y is selected from hydrogen and halogeno; 

Y is selected from halogeno and (l-4C)alkyl; 
(q) Y is halogeno; 

(r) Y is (l-4Qalkyl (particularly (l-2C)alkyl); 
25 (s) Y is selected from hydrogen, fluoro, chloro, methyl, methoxy and ethynyU 

Y is selected from hydrogen, fluoro, chloro and methyl; 

Y is selected from hydrogen, fluoro, chloro and bromo; 
(v) Y is selected from hydrogen, chloro and methyl; 
(w) Y is selected from hydrogen and chloro; 



(o) 
(P) 



(t) 
(u) 
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(x) Y is selected from chloro and methyl; 

(y) Y is hydrogen; 

(z) Y is chloro; 

(aa) Y is methyl; 

5 (bb) a is 0, 1 or 2 and each R 2 , which may be the same or different, is selected from 
halogeno; 

(cc) a is 0 or 1 and R 2 is selected from fluoro and chloro; 

(dd) aisO; 

(ee) a is 0 and Y is selected from halogeno and (l-4C)alkyl; 
10 (fl) a is 0 and Y is halogeno, particularly chloror 
(gg) a is 0 and Y is(l -4C)alkyl, particularly methyl; 

(hh) X 2 is selected from O, S and OCCR 4 ^ wherein each R 4 is, independently, hydrogen or 
(l-4C)alkyl; 





(ii) 


X 2 is selected from O, S and OCH 2 ; 


15 


OD 


X 2 is 0; 




(kk) 


X 2 isS; 




(11) 


X 2 is OCH 2 ; 




(mm) 


X 2 is selected from 0, S and OCH 2 and Y is selected from halogeno and (1 -4C)alkyl; 




(nn) 


X 2 is selected from 0 and OCH 2 and Y is selected from halogeno and (l-4C)alkyl; 


20 


(00) 


X 2 is selected from 0 and OCH 2 and Y is halogeno, particularly chloro; 




(PP) 


X 2 is selected from 0 and OCH 2 and Y is (l-4C)aDcyl, particularly methyl; 




(qq) 


X 2 is OCH 2 and Y is halogeno, particularly chloro; 




(ir) 


X 2 is OCH 2 and Y is (l-4C)alkyl, particularly methyl; 




(ss) 


X 2 is 0 and Y is halogeno, particularly chloro; 


25 


(«) 


X 2 is 0 and Y is (l-4C)alkyl, particularly methyl; 




(uu) 


X 2 is OCH 2 , X is chloro and a is 0; 




(w) 


X 2 is OCH 2 , Y is methyl and a is 0; 



WO 2005/026152 PCT/GB2004/003936 

21 

(ww) X 2 isO,YischloroandaisO; 
(xx) X 2 is 0,Y is methyl and a is 0; 

(yy) Q 2 is selected from phenyl and a 5- or 6-membered monocyclic heteroaryl ring, which 
ring contains 1, 2 or 3 heteroatoms independently selected from oxygen, nitrogen and sulfur, 

5 and wherein Q 2 optionally bears one or more subsutuents (for example 1, 2 or 3), 

which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)a1kynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
(1.6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 

10 N-(l-6C)alkylcarbamoyl, N,N^-[(l-6C)alkyl]<^amoyl, (2-6C)alkanoyl, 

(2-6C)alkanoyloxy, (2-6C)^oy\ammo,K<l-6C)anyH2-6C)a^oylammo, (3- 
6C)alkenoylamino, N^l-6C)alkyH3-6C)alkenoylarnino, (3-6C)alkynoylamino, N-(l- 
6QalkyH3-6C)alkynoylamino, N-(l-6C)alkylsulfamoyl, £N^-[(l-6C)alkyl]sulfamoyl 
(l-6C)alkanesulfonylamino, M<l-6C)alkyKl-6C)alkanesulfonylaiiuno, and a group of the 

15 formula: 

wherein X 4 is a direct bond or is selected from O, CO and ^(R 6 ), wherein R 6 is 
hydrogen or (l-6C)alkyl, and R 5 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, carboxy-(l- 
6C)alkyl, (l-6Qalkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, H- 
20 (l-6C)alkylarnmo-(l-6Qalkyl,^ 

(2-6C)alkanoylanuno-(l-6C)alkyl, N<l-6C0alkyH2-6Qalkanoylamino-(l-6C)alkyl, 
(l-6Qalkoxycaibonylaniino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

N-(l-6QalkylcarbamoyHl^Qalky^ 

sulfamoyl(l-6C)alkyl, N-(l-6C)alkylsulfamoyl(l-6C)alkyl, N,H 
25 di-(l-6Qalkylsulfamoyl(l-6Qalkyl, (2-6C)alkanoyl-(l-6C)alkyl, (2-6Qalkanoyloxy-(l- 

6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)all £ y 1 » 

and wherein any CH 2 or CH 3 group within Q 2 optionally bears on each said CH 2 or 

CH 3 one or more (for example 1 , 2, or 3) halogeno or (l-6Qalkyl substituents or a substituent 

selected from hydroxy, cyano, amino, (l-4C)alkoxy, (l^alkylamino and di-[(l- 
30 4C)alkyl]amino; 

(zz) Q 2 is phenyl, 
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and wherein Q 2 optionally bears one or more substituents (for example 1 , 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

(aaa) Q 2 is a 5- or 6-membered monocyclic heteroaryl ring, which ring contains 1 nitrogen 
heteroatom and optionally 1 additional heteroatom selected from oxygen, nitrogen and sulfur, 

5 and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (yy); 

(bbb) Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, lH-imidazolyl, 1H- 

pyrazolyl, 1 ,3-oxazolyl and isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
1 0 which may be the same or different, as hereinbefore defined in (yy); 

(ccc) Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl and isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

(ddd) Q 2 is selected from pyridyl, pyrazinyl, 1 ,3-thiazolyl and isoxazolyl, 

1 5 and wherein Q 2 optionally bears one or more substituents (for example 1 , 2 or 3), 

which may be the same or different, as hereinbefore defined in (yy); 

(eee) Q 2 is selected from 2-,3- or 4-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 

thiazol-4-yl, l,3-thiazol-5-yl, 3-isoxazolyl, 4-isoxazolyl and 5-isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
20 which may be the same or different, as hereinbefore defined in (yy); 

(ffi) Q 2 is selected from phenyl, 2- or 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3-thiazol- 
4-yl, l,3-thiazol-5-yland3-isoxazo!yl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

25 (ggg) Q 2 is selected from 2- or 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1 ,3-thiazol-4-yl, 1,3- 
thiazol-5-yl and 3-isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 

(hhh) Q 2 is selected from 2- or 3-pyridyl, 2-pyrazinyl, 1 ,3-thiazol-2-yl, l,3-thiazol-4-yl and 
30 3-isoxazolyl (particularly 3-pyridyl, 1 ,3-tfaiazol-4-yl and 3-isoxazolyl), 
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and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (yy); 
(iii) Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-tbiazol-5-yl and 3- 
isoxazolyl, 

5 and wherein Q 2 optionally bears one or more substituents (for example 1 , 2 or 3), 

which may be the same or different, as hereinbefore defined in (yy); 
(jjj) Q 2 is pyrazinyl (particularly 2-pyrazinyl), which optionally bears one or more 
substituents (for example 1, 2 or 3), which may be the same or different, as defined above in 

(yy); 

10 (kkk) QMs isoxazolyl (particularly isoxazol-3.yl), which optionally bears one or more 
substituents (for example 1, 2 or 3), which may be the same or different, as defined above in 

(yy); 

(111) Q 2 is pyridyl (particularly 2-pyridyl or 3-pyridyl, more particularly 2-pyridyl), which 
optionally bears one or more substituents (for example 1, 2 or 3), which may be the same or 
15 different, as defined above in (yy); 

(mmn^Q 2 is 1,3-thiazolyl (particularly l,3-thiazol-2-yl, l,3-thiazol-4-yl or l,3-thiazolyl-5-yl), 
which optionally bears one or more substituents (for example 1, 2 or 3), which may be the 
same or different, as defined above in (yy); 

(nnn) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 

20 thiazol-4-yl, l,3-thiazol-5-yl, and isoxazol-3-yl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4Qalkylsulfinyl, (l-4C)alkylsulfonyl, (2-4Qalkanoyl, N-(l-4Qalkylamino, N 1 N-di-[(l- 

25 4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4Qalkylcarbamoyl, & N-di-[(l- 
4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4Qalkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, H<MC)alkylamino-(l- 
4C)alkyl andl^N-m-[(l-4C)alkyl]annno-(l-4C)alkyl; 
50 (ooo) Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl, 
and isoxazol-3-yl, 
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and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (nnn); 
(ppp) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl and isoxazol-3-yl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
5 which may be the same or different, as hereinbefore defined in (nnn); 

(qqq) Q 2 is selected from 2- or 3-pyridyl, 2-pyrazinyl, 1 ,3-tbiazol-2-yl, l,3-miazol-4-yl and 
3-isoxazolyl (particularly 3-pyridyl, l,3-thiazol-4-yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (nnn); 
10 (rrr) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2^pyrazinyl, l,3-thiazol-2-yl, 1,3- 
thiazol-4-yl, l,3-thiazol-5-yl and isoxazol-3-yl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from fluoro, chloro, bromo, hydroxy, carboxy, 
cyano, nitro, amino, methyl, ethyl, isopropyl, methoxy, ethoxy, vinyl, allyl, ethynyl, 2- 
15 propynyl, memyltmo, memylsulfinyl, methylsulfonyl, acetyl, propionyl methylamino, 
ethylamino, N,N-dimethylamino, N^-diethylamino, N-methyl-N-ethylamino 
methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N^-dimethylcarbamoyl, 
acetoxy, acetamido, fluoromethyl, 2-fluoroethyi, chloromelhyl, 2-chloroethyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, 
20 carboxymethyl, 2-carboxymethyl, aminomethyl, methylaminomethyl, ethylaminomethyl, 
N^-dimemylaminomethyl, N^-diemylaminomethyl, N-memyl-N-emylaminomethyl, 2- 
aminoethyl, 2-(methylamino)ethyl, 2-(ethylamino)ethyl, 2-(N^-dimemylamino)ethyl, 2- 
(N^-diemylamino)ethyl, 2-(N-memyl-N-emylamino)ethyl, carbamoylmethyl, N- 
methylcarbamoylmethyl and N^-dimethylcaibamoylmethyl; 
25 (sss) Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl, 
and isoxazol-3-yl, 

and wherein Q 2 optionally bears one or more substiments (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (nr); 
(ttt) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl and isoxazol-3-yl, 
30 and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (nr); 
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(uuu) Q 2 is selected from 2- or 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl and 
3-isoxazolyI (particularly 3-pyridyl, l,3-thiazol-4-yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, as hereinbefore defined in (rrr); 
5 (wv) Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 
isoxazol-3-yl, 

and wherein Q 2 optionally bears 1 , 2, or 3 substituents, which may be the same or 
different, as defined above in (rrr); 

(www) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
10 thiazol-4-yl, l,3-thiazolr5-yl andisoxazol-3-yl, 

and wherein Q 2 optionally bears 1 , 2, or 3 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, cyano, nitro, (l-4C)alkyl and (l-4C)alkoxy; 
(xxx) Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl, 
and isoxazol-3-yl, 

15 and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (www); 

(yyy) Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl and isoxazol-3-yl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (www); 
20 (zzz) Q 2 is selected from 2- or 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl and 

3-isoxazolyl (particularly 3-pyridyl, l,3-thiazol-4-yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

which may be the same or different, as hereinbefore defined in (www); 

(aaaa) Q 2 is phenyl which optionally bears one or more substituents (for example 1 , 2, or 3), 
25 which may be the same or different, selected from fluoro, chloro, bromo, cyano, methyl and 

methoxy; 

(bbbb) Q 2 is phenyl which bears 1 or 2 substituents, which may be the same or different, 
selected from halogeno (particularly fluoro and chloro, more particularly fluoro); 

(cccc) Q 2 is selected from 2-fluorophenyl and 3-fluorophenyl; 

30 (dddd) Q 2 is 3-fluorophenyl; 
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(eeee) Q 2 is 2-fluorophenyl; 

(ffi) Q 2 is selected from 2-pyridyl and 3-pyridyl, 

and wherein Q 2 optionally bears 1 or 2 substituents selected from fluoro, chloro, 
hydroxy, (l-4C)alkyl and (l-4C)alkoxy; 
5 (gggg) Q 2 is selected from 2-pyridyl and 3-pyridyl, 

and wherein Q 2 bears 1 or 2 substituents selected from hydroxy, (l-4C)alkyl and (1- 
4C)alkoxy; 

(hhhh) Q 2 is 2-pyridyl which optionally bears 1 or 2 substituents selected from fluoro, chloro, 

hydroxy, (l-4C)alkyl and (l-4C)alkoxy (particularly (l-4C)alkyl); 
10 (iiii) Q 2 is 3-pyridyl which optionally bears 1 or 2 substituents selected from fluoro, chloro, 

hydroxy, (l-4C)alkyl and (l-4Qalkoxy (particularly (l-4C)alkyl); 

(jjjj) Q 2 is selected from 2-pyridyl, 3-pyridyl, 6-methylpyrid-2-yl and 6-methylpyrid-3yl; 

(kkkk) Q 2 is 2-pyridyi; 

(1U1) Q 2 is 3-pyridyl; 
15 (mmmm) Q 2 is 6-methylpyrid-2-yl; 

(nnnn) Q 2 is 6-methylpyrid-3yl; 

(oooo) Q 2 is 2-pyrazinyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, (l-4C)alkyl and (l-4C)alkoxy, 

(pppp) Q 2 is 2-pyrazinyl; 
20 (qqqq) Q 2 is 3-isoxazolyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from fluoro, chloro, hydroxy, (l-4C)alkyl and (l-4C)alkoxy; 
(rnx) Q 2 is 3-isoxazolyl which bears 1 or 2 substituents, which may be the same or different, 
selected from hydroxy, (l-4C)alkyl and (l-4C)alkoxy; 

(ssss) Q 2 is 3-isoxazolyl which optionally bears 1 or 2 substituents, which may be the same 
25 or different, selected from (l-4C)alkyl; 

(tttt) Q 2 is selected from 3-isoxazolyl and 5-methyl-3-isoxazolyl; 

(uuuu) Q 2 is 3-isoxazolyl; 

(ww) Q 2 is 5-methyl-3-isoxazolyl; 

(wwww) Q 2 is selected from l,3-thiazol-2-yl, l,3-thiazol-4-yl and l,3-thiazol-5-yl, 
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and wherein Q 2 optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, (l-4C)alkyl and (l-4C)alkoxy, 
(xxxx) Q 2 is selected from l,3-thiazol-2-yl, l,3-tbiazol-4-yl andl,3-thiazol-5-yl; 
(yyyy) Q 2 is l,3-thiazol-2-yl; 
5 (zzzz) Q 2 is l,3-thiazol-4-yl; 
(aaaaa)Q 2 is l,3-thiazol-5-yl; 

(bbbbb) Q 2 is selected from 2-fluorophenyl, 3-fluorophenyl, 2-pyridyl, 3-pyridyl, 6- 
methylpyrid-2-yl, 6-methylpyrid-3-yl, 2-pyrazinyl, l,3-thiazol-2-yL l,3-thiazol-4-yl, 1,3- 
thiazol-5-yl and 5-methyl-3-isoxazolyl; 
10 (ccccc)Q 2 is selected from 2-pyridyL 3-pyridyl, 6-methylpyrid-2-yl, 6-methylpyrid-3-yl, 2- 
pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 5-methyl-3-isoxazolyl; 
(ddddd) Q 2 is selected from 2-pyridyl, 6-methylpyrid-3-yl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
thiazol-4-yl and 5-methyl-3-isoxazolyl (particularly 6-methylpyrid-3-yl, l,3-thiazol-4-yl and 
5-methyl-3-isoxazolyl); 

15 (eeeee)Q 2 is selected from 2-fhiorophenyl, 3-fluorophenyl, 2-pyridyl, 6-methylpyrid-2-yl, 6- 
methylpyrid-3-yl, 2-pyrazinyl, l,3-thiazol-4-yl and 5-methyl-3-isoxazolyl (particularly 2- 
fluorophenyl, 3-fluorophenyl, 2-pyridyl, 6-methylpyrid-3-yl, 2-pyrazinyl and l,3-thiazol-4- 

yi); 

(fffi) Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l^-thiazol-5-yl and 5- 
20 methyl-3-isoxazolyl; 

(ggggg) Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, l,3-ttuazol-4-yl, 
l,3-thiazol-5-yl and isoxazol-3-yh 

and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4Qalkyl, (1- 
25 4C)alkoxy, N-(l-4C)alkylamino and N.M-di-K 1 - 40 ) 3 ^ 1 ] 311 " 110 ' 
andX 2 isOCH 2 ; 

(hhhhh) Q 2 is selected from phenyl 2-pyridyl, 2-pyrazinyL l,3-thiazol-2-yl, l,3-thiazol-4-yl, 
l,3-thiazol-5-yl and isoxazol-3-yl, 
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and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected from fruoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyl, (1- 
4C)alkoxy, N-(l-4C)alkylamino and &N-dH(l^C)alkyl]amino, 

X 2 is OCH 2 , 

5 and Y is selected from halogeno (particularly chloro) and (l-4C)alkyl (particularly 

methyl); 

(iiiii) Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 
isoxazol-3-yl, 

and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 
10 different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyL (1- 
4C)alkoxy, N-(l-4Qalkylamino and ^N-di-RMQalkyllamino, 

and X 2 is OCH 2 ; 

(jjjjj) Q 2 is selected from phenyl, 2-pyridyl 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 
1 ,3-thiazol-5-yl and isoxazol-3-yL 
15 and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 

different, selected from fluoro, chloro, hydroxy, (l-4C)alkyl and (l-4C)alkoxy, 

andX 2 isOCH 2 ; 

(kfckkk) Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yL 
l,3-thiazol-5-yl and isoxazol-3-yl, 
20 and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 

different, selected from fluoro, chloro, hydroxy, (l-4Qalkyl and (l-4C)alkoxy, 

X 2 isOCH 2 , 

and Y is selected from chloro and methyl; 
(11111) Q 2 is selected from phenyl, 2-pyridyL 2-pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 
25 l,3-thiazol-5-yl and isoxazol-3-yl, 

and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyl, (1- 
4C)alkoxy, N-(l-4C)alkylamino and ^H-di-Kl-^ 311 ^ 1 ] 3111 ^ 0 ' 
X 2 is OCH 2 , 
30 and a is 0; 
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(mmmmm) Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 
isoxazol-3-yl, 

and wherein Q 2 optionally bears 1, 2, or 3 substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyl, (1- 
5 4C)alkoxy, N-(l-4Qalkylamino and &N-di-[(l-4Qalkyl]amino, 

X 2 is OCH 2 , 
and a is 0; 

(nnnnn) Q 2 is 3-pyridyl which optionally bears 1 , 2, or 3 substituents, which may be the same 
or different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyl, (1- 
10 4C)alkoxy,N-(L-4Qalkylaminoand ^Nrdi-[(lr4C)alkyl]amino, 

andX 2 isO; 

(ooooo) Q 2 is 3-pyridyl which optionally bears 1, 2, or 3 substituents, which may be the same 
or different, selected from fluoro, chloro, hydroxy, cyano, nitro, amino, (l-4C)alkyl, (1- 
4C)alkoxy,NKl^)alkylaminoand N» N-di-[(l-4C)alkyl]aniino, 

15 X 2 is O, 

and Y is selected from halogeno (particularly chloro) and (l-4C)alkyl (particularly 
methyl); 

(PPPPP) Q 2 « 3-pyridyl which optionally bears 1 or 2 (particularly 1) (l-4C)alkyl substituents, 
andX 2 isO; 

20 (qqqqq) Q 2 is 3-pyridyl which optionally bears 1 or 2 (particularly 1) (l-4C)alkyl substituents, 
X 2 isO, 

and Y is selected from chloro and methyl; 
(rrrrr) Q 2 is 3-pyridyl which optionally bears 1 or 2 (particularly 1) (l-4C)alkyl substituents, 

X 2 is O, 
25 andaisO; 

(sssss) Q 2 is selected from 3-pyridyl and 6-methylpyrid-3-yl, 

X 2 isO, 

and Y is selected from chloro and methyl; 
(ttttt) Q 2 is selected from 3-pyridyl and 6-methylpyrid-3-yl, 
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X 2 isO, 
and a is 0; 

(uuuuu) Q 2 is selected from 2-pyridyl and 3-pyridyl (particularly 2-pyridyl), 

and wherein Q 2 optionally bears a (l-4C)alkyl substituent (for example methyl), 
5 X 2 isO, 
a is 0, and 

Y is (1 -4C)alkyl (for example methyl); 
(wvw) The group -X^Q 2 is selected from pyrid-2-ylmelhoxy, 1 ,3-thiazol-4- 
ylmethoxy, (5-methylisoxazol-3-yl)meth6xy, l,3-thiazol-5-ylmethoxy, pyrazin-2-ylmethoxy, 
10 (6-methylpyrid-2-yl)methoxy, (2-fluorobenzyl)oxy, (3-fluorobenzyl)oxy, (6-methylpyrid-3- 
yl)oxy, 1 ,3-thiazol-2-ylmethoxy and pyrid-3-yloxy, 

(wwwww) X 1 is selected from a direct bond and C(R 7 )2, wherein each R 7 , which may be 
the same or different, is selected from hydrogen and methyl; 
(xxxxx) X 1 is selected from a direct bond, CH2 and CH(CH 3 ); 
15 (yyyyy) X 1 is selected from a direct bond and CH 2 ; 

(zzzzz)X x is C(R 7 )2, wherein each R 7 , which may be the same or different, is selected from 
hydrogen and (l-4C)alkyl (particularly (1 -2C)alkyl, for example methyl); 

(aaaaaa) X'isCIfc; 
(bbbbbb) X l isCH(CH 3 ); 
20 (cccccc) X 1 is a direct bond; 

(dddddd) Q 1 is a 5 or 6 membered saturated heterocyclyl group containing 1 nitrogen 
heteroatom and optionally 1 or 2 (for example 1) additional heteroatoms independently 
selected from oxygen, nitrogen and sulfur, and which ring is linked to the group X 1 by a ring 
carbon; 

25 (eeeeee) Q 1 is a 5 or 6 membered saturated heterocyclyl group containing 1 nitrogen 
heteroatom and optionally 1 additional heteroatom independently selected from oxygen and 
nitrogen, and which ring is linked to the group X 1 by a ring carbon; 
(fffffE) Q l is selected from azetidinyl, pyrrolidinyl, piperidinyl, homopiperidinyl, 

piperazinyl, morpholinyl andthiomorpholinyl, 
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and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from halogeno, trifluorometbyl, hydroxy, 
carbamoyl, (l-4C)alkyl, (l-4C)alkoxy, N-(l-4C)alkylcarbamoyl and 
5 H.N-di-[(l-4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 
(gggggg) Q 1 is selected from pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl, 

and wherein Q 1 is linked to the group X 1 ^ by a ring carbon atom, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
10 which may be the same or different," selected from halogeno, trifluoromethyl, hydroxy, 
carbamoyl, (l-4C)alkyl, (l-4C)alkoxy, N-(l-4C)alkylcarbamoyl and 
N,N-di-[(l-4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 
(hhhhhh) Q 1 is selected from pyrroUdinyl, piperidinyl, piperazinyl and morpholinyl, 
15 and wherein Q 1 is linked to the group X l -0 by a ring carbon atom, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyL (l-4Qa]koxy,N-(l-4C)alkylcarbamoyl andN,N-di-[(l-4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 
20 (iiiiii) Q l is selected from azetidin-2-yl, azetidin-3-yl, pyrrohdin-2-yl, pyrrolidin-3-yl, 

morpholin-2-yl, morpholin-3-yl, ihiomorpholin-2-yl, thiomorpholin-3-yl, piperidin-2-yl, 
piperidin-3-yl, piperidin-4-yl, piperazin-2-yl, 2-, 3- or 4-homopiperidinyl, 2, 3, 5, 6 or 
7-homopiperazinyl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
25 and wherein Q 1 optionally bears one or more (for example 1 , 2 or 3) substituents, 

which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(l-4C)alkyl, (l-4C)alkoxy,N<l-4Qalkylcarbamoyl andN,N-di-[(l-4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 

(ijjjjj) Q 1 is piperidinyl 
30 and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
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and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyl, (l-4C)alkoxy,N-<l-4C)alkylcarbamoyl andN,N-di-[(l-4C)alkyl]carbamoyl, 

and wherein the piperidinyl group within Q l optionally bears an oxo substituent; 

5 (kkkkkk) Q 1 is pyrrolidinyl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyl, (l-4C)alkoxy, N-(l-4Qa]kylcarbamoyl andliN-di-[(l-4C)alkyl]carbamoyl, 
10 and wherein the pyrrolidinyl group within Q 1 optionally bears an oxo substituent; 

(111111) Q 1 is morpholinyl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
15 (l-4C)alkyl, (l-4C)alkoxy, N-(l-4C)alkylcarbamoyl and N,N-di-[(l-4C)alkyl]carbamoyl, 
and wherein the morpholinyl group within Q l optionally bears an oxo substituent; 
(inmmmmm) Q 1 is piperazinyl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
20 which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyl, (l-4C)alkoxy, N-(l-4C)alkylcarbamoyl and N,N-di-[(l-4Qalkyl]carbamoyl, 

and wherein the piperazinyl group within Q 1 optionally bears an oxo substituent; 
(nnnnnn) Q 1 is selected from pyrrolidin-2-yl, pyrroUdin-3-yl, morpholin-2-yl, morpholin-3-yl, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-2-yl and piperazin-3-yl, 
25 and wherein Q 1 is linked to the group X l -0 by a ring carbon atom, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(l-4C)alkyl, (l-4Qalkoxy, N-(l-4C)aIkylcarbamoyl and N,N-di-[(l-4C)alkyl]carbamoyl, 
and wherein any heterocyclyl group within Q 1 optionaUy bears an oxo substituent; 
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(oooooo) Q 1 is selected from pyrroUdin-2-yl, pynoUdin-3-yl, morpholin-2-yl, 
moipholin-3-yl, piperidin-2-yl piperidin-3-yl and piperazm-2-yl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substitute, 
5 which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyl, (l-4Qalkoxy, N-d-AQalkylcarbamoyl andN^-di-td-^alkyllcarbamoyl, 
and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 
(pppppp) Q 1 is selected from pyrroUdin-2-yl, pyrrohdin-3-yl, morpholin-3-yl, 
piperidin-2-yl and piperidin-3-yl, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituente, 
which may be the same or different, selected from fluoro, chloro, hydroxy, carbamoyl, 
(MQalkyl, (l-4C)alkoxy, N-d^alkylcarbamoyl and ^N-di-td^QalkyHcarbamoyl, 
and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 
15 (qqqqqq) Q 1 is selected from pyrrohdin-2-yl and piperidin-2-yl, 

and wherein Q 1 is linked to the group X 1 -O by a ring carbon atom, 
and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituente, 
which maybe the same or different, selectedfrom fluoro, chloro, hydroxy, carbamoyl, 
(l-4C)alkyl, (l-4C)alkoxy, N-(l-4C)alkylcarbamoyl andN,N-di-[(l-4C)alkyl]carbamo y l, 
20 and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent; 

(rrrrrr) Q 1 is pyrrohdin-2-yL 

and wherein Q 1 is linked to the group X 1 -O by a ring carbon atom, 
and wherein Q l optionally bears 1 or 2 substituente, which may be the same or 
different, selected from hydroxy, oxo, (MQalkyl and (MQalkoxy, 
25 (ssssss) Q 1 is piperidin-2-yl, 

and wherein Q J is linked to the group X l -0 by a ring carbon atom, 
and wherein Q 1 optionally bears 1 or 2 substimente, which may be the same or 
different, selected from hydroxy, oxo, (l-4C)alkyl and (l-4C)alkoxy, 
(tttttt) Q 1 ispyrroUdin-2-yl; 
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(uuuuuu) 


is pyrroiiaino-yi, 


(www) 


is pipenoin-z-yi, 


(wwwwww) 


y is pipenain-j-yi, 


(xxxxxx) 


Q is pipenain-4-yi, 


5 (yyyyyy) 


Q is morpholin-3-yl; 


(777777) 


Q 1 is morpholin-2-yl; 


(aaaaaaa) 


Q 1 is l-methylpiperazin-2-yl; 


(bbbbbbb) 


Q 1 is l-methylpiperazin-3-yl; 


(ccccccc) 


..Q 1 is selectedjrpjn azetidiny^pycrolidinyl, piperidinyl, homopiperidinyl, 



1 0 piperazinyl, morpholinyl and thiomorpholinyl (particularly pyrrolidinyl, piperidinyl, 
piperazinyl and morpholinyl), 



and wherein Q 1 is linked to the group X*-0 by a ring caibon atom, 

and wherein Q 1 optionally bears one or more (for example 1, 2 or 3) substituents, 
which may be the same or different, selected from halogeno, trifluoromethyl, hydroxy, 
15 carbamoyl, (l-4C)alkyl, (l-4C)alkoxy, N<l-4C)alkylcaibamoyl and 
N,N-di-[(l -4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent, 

and X 1 is selected from a direct bond, CH 2 and CH(CH 3 ); 
(ddddddd) Q ! -X l is selected from pyrrohdin-2-yimethyl, pyirohdin-3-ylmethyl, 
20 moipholin-2-ylmethyl, moipholin-3-ylmethyl, piperidin-2-ylmethyl, piperidin-3-ylmethyl, 
piperidin-4-ylmethyl and piperazin-2-ylmethyl, 

and wherein Q 1 optionally bears 1 or 2 substituents, which may be the same or 
different, selected from hydroxy, oxo, (l-4C)alkyl and (l-4C)alkoxy; 
(eeeeeee) Q^X 1 is selected from pyirohdin-2-ylmethyl, morpholin-3-ylmethyl and 
25 piperidin-2-ylmethyl, 

and wherein Q 1 optionally bears 1 or 2 substituents, which may be the same or 
different, selected from hydroxy, oxo, (l-4C)alkyl and (l-4C)aBcoxy; 
(ffffffi) Q J -X l is selected from (2R>pyrroUdin-2-ylmethyl, (2S>pyrrolidin-2-ylmethyl, 
(3R)-pyixolidin-3-ylmethyl, (3S>pyiroIidin-3-ylmethyl, (2R)-piperidin.2-ylmethyl, (2S> 
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piperidin-2-ylmethyl, (3R>piperidm-3-ylmethyl, (3S>piperidin-3-yImethyl, (2R)- 
piperazin-2-ylmethyl, (2S>piperazin-2-yhnethyl, (3R)-piperazin-3-ylmethyl, (3S)- 
piperazm-3-ylmethyl, (2R)-morpholin-2-ylmethyl, (2S>morphoUn-2-ylmethyl, (3R> 
morpholm-3-ylmethyl and (3S)-morpholin-3-ylmethyl, 
5 and wherein Q 1 optionaUy bears 1 or 2 substituents, which may be the same or 

different, selected from halogeno, hydroxy, oxo, (l-4Qalkyl and (l-4C)alkoxy (particularly 
hydroxy, methyl and methoxy); 

(ggggggg) q».x» is selected from (2R)-pyrroUdin-2-ylmethyl, (2S)-pyrroUdin-2-ylmethyL 
(3R>morpholin-3-ylmethyl and (3S>morpholin-3-ylmethyl, 
10 and wherein Q 1 optionaUy bears 1 or 2 substituents, which may be me same or 

different, selected from halogeno, hydroxy, oxo, (l-4C)alkyl and (l-4C)alkoxy (particularly 
hydroxy, methyl and methoxy); 

(hhhhhhh) Q'-X 1 is selected from (3R>pyrroUdin-3-ylmethyl and (3S> 
pyrroUdin-3-yhnemyl, 

15 and wherein the pyrrolidinyl group optionally bears 1 or 2 substituents, which may be 

the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3C)alkyl and (1- 
3C)alkoxy; 

(iiiiiii) Q^X 1 is selected from (2R>pyrroUdin-2-ylmethyl and (2S> 

pyrrolidin-2-ylmethyl, 

20 and wherein the pyrroUdinyl group optionally bears 1 or 2 substituents, which may be 

the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3C)alkyl and (1- 
3C)alkoxy, 

(jjjjjjj) Q'-X 1 is selected from (3R)-morpholin-3-ylmethyl and (3S> 

morpholin-3-ylmethyl, 

25 and wherein the morpholinyl group optionally bears 1 or 2 substituents, which may be 

the same or different, selected from fluoro, chloro, hydroxy, (l-3C)alkyl and (l-3Qalkoxy, 
(kkkkkkk) Q'-X 1 is selected from (2R>morpholin-2-ylmethyl and (2S)- 
morpholin-2-ylmethyl, 

and wherein the morpholinyl group optionaUy bears 1 or 2 substituents, which maybe 

30 the same or different, selected from fluoro, chloro, hydroxy, (l-3C)alkyl and (l-3C)alkoxy; 
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(Ulllll) Q'-X 1 is selected from (2R)-piperidm-2-ylmethyl and (2S> 

piperidin-2-ylmethyl, 

and wherein the piperidinyl group optionally bears 1 or 2 substituents, which may be 
the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3C)alkyl and (1- 
5 3C)alkoxy, 

(nunmmmmm) Q l -X l is selected from (3R)-piperidm-3-yhnethyl and (3S> 
piperidin-3-ylmethyl, 

and wherein the piperidinyl group optionally bears 1 or 2 substituents, which may be 
the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3C)alkyl and (1- 
10 3C)alkoxy, 

(nnnnnnn) Q'-X 1 is piperidm-4-ylmethyl, and wherein the piperidinyl group optionally 
bears lor 2 substituents, which may be the same or different, selected from fluoro, chloro, 
hydroxy, oxo, (l-3C)alkyl and (l-3C)a]koxy; 

(ooooooo) Q'-X 1 is selected from (2R>piperazm-2-yimethyl and (2S> 
15 piperazin-2-ylmethyl, 

and wherein the piperazinyl group optionally bears lor 2 substituents, wbichmaybe 
the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3Qalkyl and (1- 
3C)alkoxy; 

(ppppppp) Q'-X 1 is selected from (3R>piperazm-3-ylmethyl and (3S> 
20 piperazin-3-yhnethyl, 

and wherein the piperazinyl group optionally bears 1 or 2 substituents, which may be 
the same or different, selected from fluoro, chloro, hydroxy, oxo, (l-3Qalkyl and (1- 
3Qalkoxy, 

(qqqqqqq) Q'-X 1 * selected from (3R>pyrrohdin-3-yl and (3S>pyrroUdin-3-yl, 
25 and wherein Q 1 optionally bears 1 or 2 substituents, which may be the same or 

different, selected from halogeno, hydroxy, oxo, (l-4C)alkyl and (l-4C)alkoxy (particularly 

hydroxy, methyl and methoxy); 

For the avoidance of any doubt, the rings represented by Q 1 described in (dddddd) to 

(qqqqqqq) above are all substituted on the ring nitrogen by the group Z-X 3 -C(0) in 
30 accordance with Formula I; 
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(nrrrrr) X 3 is selected from a group of the formula -(QV(CR 10 R U )q- and a group of 
the formula <CR 8 RVQV, wherein m is 0 or 1, q is 1, 2, 3 or 4, and Q 3 , R 8 , R 9 , R 10 and 
R 11 are as hereinbefore defined; 

(sssssss) X 3 is a group of the formula -Q 3 -, for example (3-7C)cycloalkylene such as 
5 cyclopropylidene; 

(ttttttt) X 3 is selected from cyclopropylene, cyclobutylene, cyclopentylene, 

cyclohexylene^methyleneKS-eQcycloalkylene, (3-6C)cycloalkylene-methylene-, ethylene- 
(3-6C)cycloalkylene and (3-6C)cycloalkylene-ethylene-, 

and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
10 CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy; 
(uuuuuuu) X 3 is a group of the formula -{CR 8 !^-, 
15 qis 1,2, 3 or 4 (particularly 1 or2), 

each of R 8 and R 9 , which may be the same or different, is selected from hydrogen and 
(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 
20 and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 

which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
or CH 3 group a substituent selected from hydroxy and (1 -6C)alkoxy; 
(vwvwv) X 3 is a group of the formula -(CR^ 9 ^-, 
q is 1, 2, 3 or 4 (particularly 1 or 2), 
25 each of R 8 and R 9 , which may be the same or different, is selected from hydrogen and 

(l-6C)alkyl, provided that at least one R 8 or R 9 group in X 3 is (l-6C)alkyl, 
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and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
5 or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy, 

(wwwwwww) X 3 is selected from a group of the formula -(CR'R 9 )-, -(CR 8 R 9 CH 2 )-, 
-CCR 8 R 9 CH 2 CH 2 >, <CH 2 CR 8 R 9 )- and -(ClfeCHzCR^ 9 )-, 

each of R 8 and R 9 , which may be the same or different, is selected from hydrogen and 
(1 -6C)alkyl, provided mat at least one R 8 or R 9 group in X 3 is (1 -6C)alkyl, 
10 and wherein any CH 2 or CH 3 group within an X 3 group, .optionally bears on each said 

CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy; 
15 (xxxxxxx) X 3 is selected from a group of the formula -(CR^ 9 )-, -(CR^CH^, 
-(CR"R 9 CHaCHa)-, -(CH 2 CR 8 R 9 )- and -(CH 2 CH 2 CR 8 R 9 )-, 

each of R 8 and R 9 , which may be the same or different, is selected from hydrogen and 
(l-6C)alkyl, provided that at least one R 8 or R 9 group in X 3 is a branched (l-6C)alkyl group, 
and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
20 CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy, 
(yyyyyyy) X 3 is selected from a group of the formula -(CR^K 9 )-, -(CR 8 R 9cH 2>-> 
25 -(CR 8 R 9 CH 2 CH 2 )-,-(CH 2 CR 8 R 9 >and-(CH 2 CH 2 CR 8 R 9 )-, 

each of R 8 and R 9 , which may be the same or different, is selected from hydrogen and 
(l-6C)alkyl, provided that at least one R 8 or R 9 group in X 3 is a branched alkyl group selected 
from iso-propyl, iso-butyl, sec-butyl and tert-butyl, 



WO 2005/026152 



39 



PCT/GB2004/003936 



and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
CH 2 or CH 3 group one or more (for example 1 or 2) halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
which is attached to a carbon atom within a X 3 substituent optionally bears on each said CH 2 
5 or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy; 

(zzzzzzz) X 3 is selected from a group of the formula -CH 2 -, -CI^CH^, -CH 2 CH 2 CH 2 -, 
-{CR^-CCRVCH^andKCH^R 9 )-. . 

wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4C)alkyl, hydroxy-(l-4Qalkyl, and (l-3Qalkoxy-(l-4C)alkyl, provided mat R 8 
10 and R 9 are not both hydrogen; 

(aaaaaaaa) X 3 is selected from a group of the formula -CH 2 -, -CH 2 CH 2 -, -(CHR 8 >, 
-(CHR 8 CH 2 )- and -(CH 2 CHR 8 )-, 

wherein R 8 is selected from hydrogen, (l-4C)alkyl, hydroxy-(l-4C)alkyl, and 
(l-3Qalkoxy-(l-4C)alkyl; 
15 (bbbbbbbb) X 3 is selected fiom a group of the formula -(CH 2 )„-, wherein q is 1, 2 or 3, 
(particularly q is 1 or 2); 

(cccccccc) X 3 is selected from -CH 2 -, -CH(CH 3 )-, -C(CH 3 ) 2 -, -C(CH 3 ) 2 CH 2 -, - 
CrfeCXCH^-, -CH(CH 3 )CH 2 -, - CH 2 CH(CH 3 > and cyclopropyhdene (particularly -CH 2 -, 
-CH(CH 3 )-, -C(CH 3 ) 2 -, - CH^CHsh- and cyclopropyhdene); 
20 (dddddddd) Z is selected from hydroxy, amino, (l-6C)alkylamino, dH(l-6Qalkyl]aniino, 
(l-6C)alkoxy, (l-6C)alkylsulfonyl, (l^Qalkanesulfonylamino and 
N<l^QalkyHl-6C)alkanesulfonylamino and a group of the formula: 

Q 4 -x 5 - 

wherein X s is a direct bond or is selected from O, N(R 12 ), SC^ and S0 2 N(R 12 ), 
25 wherein R 12 is hydrogen or (l-6QaDcyl, and Q 4 is (3-7C)cycloalkyl, 

(3-7Qcycloalkyl-(l-4Qalkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-4C)alkyl, 
heterocyclyl or heterocyclyl-(l-4C)alkyl, 

provided mat when X 5 is a direct bond, Q 4 is heterocyclyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl, 
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and wherein any heterocyclyl group in Z is a folly saturated 4, 5, 6 or 7-membered 
monocyclic heterocyclyl group containing 1 or 2 heteroatoms selected from oxygen, nitrogen 
and sulfur, 

and wherein any CH 2 or CH 3 group within a Z group, other man a CH 2 group within a 
5 heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6Qalkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6Qalkylsulfonyl, (l-6Qalkylamino, m-[(l-6C)alkyl]amino, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
10 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N<l-6QalkyH2-6Qalkanoylamino, 

H-(l-6C)alkylsulfamoyl, ^-m-[(l-6Qalkyl]sulfamoyl, (l-6C)a]kanesulfonylamino and 
N<l-6C)alkyHl-6C)alkanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
more (for example 1, 2 or 3) substituents, which may be the same or different, selected from 
15 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6Qalkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, (l-6Qalkylsulfinyl, 
(l-6C)alkylsulfonyl, (l-6Qalkylamino, di-[(l^Qalkyl]amino, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy and from a group of the formula: 

20 wherein X 6 is a direct bond or is selected from O, CO, S0 2 and NCR 15 ), wherein R 15 is 

hydrogen or (MQalkyl, and R 14 is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyU 
(l-4C)alkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N<l^alkylamino-(l-4C)alkyl and N^N^-ICMQalkyllamincKl^alkyl, 

and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 

25 substituents; 

(eeeeeeee) Z is selected from hydroxy, amino, (l-6Qalkylamino, m.[(l-6C)alkyl]amino, 
(l-6C)alkoxy and a group of the formula: 

Q 4 -X 5 - 

wherein X 5 is a direct bond or is selected from O and N(R 12 ), wherein R 12 is 
30 hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, (3-7QcycloalkyKl-4C)alkyl, 
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(3-7C)cycloalkenyl, (3-7C)cycloa]keayl-(l-4C)alkyl, heterocyclyl or 
heterocyclyl-(l-4C)alkyl, 

provided that when X 5 is a direct bond, Q 4 is heterocyclyl, 
and provided that when m, p and q are all 0, then Z is heterocyclyl, 
5 and wherein any heterocyclyl group in Z is a non-aromatic fully saturated or partially 

saturated 4, 5, 6 or 7-membered monocyclic heterocyclyl group containing 1 heteroatom 
selected from oxygen and nitrogen and optionally a further heteroatom selected from oxygen, 
nitrogen and sulfur, 

and wherein any CH 2 or CH 3 group within a Z group, other than a CH 2 group within a 
10 heterocyclyl ring,optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6Qalkylsulfonyl, (l-6Qalkylamino, m-[(l-6^aIkyl]amino, 

H <l-6C)alkylcarbmoyl,M^W^^ 
15 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N<l-6C)alkyl-(2-6Qalkano y lamino, 

H-(l-6C)alkylsulfamoyl, H^i-di-[(l-6C)alkyl]sulfamoyl, (l-6Qalkanesulfonylamino and 
N<l-6C)alkyKl-6Qaucanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
more (for example 1, 2 or 3) substituents, which may be the same or different, selected from 
20 halogeno, trifluoromethyl, cyano, nitxo, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkyl1hio, (l-6C)alkylsulfinyl, 
(l^alMsulfonyUl-6Qa^ (2-6Qalkanoyl, 
(2-6C)alkanoyloxy and from a group of the formula: 

-X*-R 14 

wherein X 6 is a direct bond or is selected from O, CO, S0 2 and N(R 13 ), wherein R 15 is 
hydrogen or (l-4C)aIkyl, and R M is halogeno^ -4C)alkyl, hydroxy^ -4C)afcyl, • 
(l^C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N<MC)alkylamino<l-4C)alkyl andliM^-[a^C)alkyl]aniin<Kl-4C)alkyl, 

and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 
30 substituents; 
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(&m z * selected from h y droxy ' amin0 * C 1 - 60 )^ 1311 ^ 0 ' di-[(l-6C)alkyl]amino, 
(l-6C)alkoxy and a group of the formula: 

Q 4 -X 5 - 

wherein X s is a direct bond or is selected from 0 and N(R 12 ), wherein R 12 is 
5 hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, (3-7Qcycloalkyl-(l-4C)alkyl, 
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-4C)aIkyl, heterocyclyl or 
heterocyclyHMQalkyL 

provided that when X 5 is a direct bond, Q 4 is heterocyclyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl, 

and wherem any heterocyclyl g^ U " 
dioxolanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepanyl, pyrroUdinyl, morpholinyl, 
tetrahydro-lAthiazinyU piperidinyl, homopiperidinyl, piperazinyl andhomopiperazinyl, 
which heterocyclyl group may be carbon or nitrogen linked to the group to which it is 
attached, 

1 5 and wherein any CH 2 or CH 3 group within a Z group, other than a CH 2 group within a 

heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6Qalkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 
carbamoyl, sulfemoyL (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6Qalkyl]amino, 
20 N-(l-6C)alkylcarbamoyl, 2iN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, MKl^QalkyH^Qataoylamino, 
N-(l-6C)alkylsulfemoyl, liH-di-[(l-6C)alkyl]sulfemoyl, (l^Qalkanesulfonylamino and 
N<l-6C)alkyl-(l-6Qalkanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
25 more (for example 1, 2 or 3) substituents, which may be the same or different, selected from 
halogeno, trifluoromethyL cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyL 
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6Qalkylthio, (l-6C)alkylsulfin y l, 
(l-6C)alkylsulfonyl, (l-6C)alkylammo, m-[(l-6Qalkyl]aimno, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy and from a group of the formula: 

-X^R 14 
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wherein X 6 is a direct bond or is selected from 0, CO, SO2 and N(R 15 ), wherein R 15 is 
hydrogen or (l-4C)alkyl, and R 14 is halogeno-(l-4C)alkyL hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyL cyano-(l-4C)alkyl, amino-(l-4C)alkyL 
N-(l-4C)alkylamino-(l-4C)alkyl and liN^n-[(l^Qalkyl]amino-(l-4C)alkyl, 

5 and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 

sdbstituents; 

(gggggggg) Z is selected from hydroxy, amino, (l-6Qalkylaniino, hydroxy- 
(2-6C)alkylamino, (l-4Qalkoxy-(2-6Qalkylamino, <h-[(l-6C)alkyl]ammo,N-[hydroxy- 
(2-6C)alkyl]-NKl^C)alkylamino, N-[(l^alkoxy-(2-6Qalkyl]-N<l-6C)alkylamino, di- 
10 [hydroxy-(2-6C)alkyl]-amino, di-[(l-4C)alkoxy-(2-6^)alkyl]ammo,^ 
(2-6C)alkyl]-N-[hyWy<2-6C)a^^ 

4C)alkoxy-(2-6C)a]koxy, azetidin-l-yl, pyrrolidin-l-yL piperidino, piperazin-l-yl, 
morpholino, homopiperidin-l-yl homopiperazin-l-yl, tetrahydrofuran-2-yL tetrahydrofuran- 
3-yl, 1,3-dioxolanyL tetrahydropyranyl, 1,4-dioxanyl and a group of the formula: 

15 Q 4 -x 5 - 

wherein X 5 is selected from O and N(R 12 ), wherein R 12 is hydrogen or (1 -4C)alkyl, 
and Q 4 is (3-7C)cycloalkyl, (3-7Qcycloalkyl-(l-4Qalkyl, (3-7C)cycloalkenyl, 
(3-7QcycloaIkenyKl-4C)alkyl, heterocyclyl or heterocyclyl-(l-4C)alkyl, 
and provided that when m, p and q are all 0, then Z is heterocyclyl, 

20 and wherein any heterocyclyl group in Z is selected from tetrahydrofuranyl, 1,3- 

dioxolanyl, tetrahydropyranyl, 1,4-dioxanyl, oxepanyl, pyrrolidinyl, morpholinyl, 
tetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyL piperazinyl, homopiperazinyL which 
heterocyclyl group may be carbon or nitrogen linked to the group to which it is attached, 

and wherein any CH 2 or CH 3 group within a Z group, other than a CH 2 group within a 

25 heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 
carbamoyl, sulfamoyL (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6Qalkylsulfinyl, (l-6C)alkylsulfonyL (l-6C)alkylamino, m-[(l-6Qalkyl]amino, 
M-(l-6C)alkylcarbamoyl, l^-m-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyL 

30 (2-6C)alkanoyloxy, (2-6C)alkanoylammo,H<l-6Qalkyl-(2-6Qalkanoylamino, 

N-(l-6C)alkylsulfamoyl, N£-di-[(l-6Qalkyl]smfamoyl, (l-6Qalkanesulfonylamino and 
N-(l -6C)alkyl-(l -6C)alkanesulfonylamino, 
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and wherein any heterocyclyl group within a Z substituent optionally bears one or 
more (for example 1, 2 or 3) substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)a1koxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
5 (i-6Qalkylsulfonyl (1-6C^^ (2-6Qalkanoyl, 
(2-6C)alkanoyloxy and from a group of the formula: 

wherein X 6 is a direct bond or is selected from O, CO, S0 2 and N(R 15 ), wherein R 15 is 
hydrogen or (l-4C)alkyl, andR 14 is halogenoKl-4C)alkyl, hydroxy-(l-4C)alkyl, 

10 (MQalkoxy<l^)alkyl,cyan(Kl^^^^ 1 - 4C ^ 1 ^ 

N<MC)a]kylamino-(l-4C)alkyl and EM-di-[(MC)a]kyl]amino<l-4C)alkyl, 

and wherein any heterocyclyl group within a Z substituent optionally bears 1 oxo 

substituent; 

(hhhhhhhh) Z is selected from amino, (1.6C)alkylammo,hydroxyK2-6Qalkylamino, (1- 
15 4C)amoxy^C)alkylamino,di-[(l-6C)alkyl]ammo^ 

(l-6C)alkylamino, N-[(MC)alkoxy^C)aJkyl]-m^C)alkylamino, di-[hydroxy- 
(2-6C)alkyl]-amino, m-[(l^Qalkoxy<2-6Qalkyl]amino, N-[(l-4Qalkoxy-(2-6C)alkyl3.ii- 
IhydroxyK2-6Qalkyl]-amino, azetidin-l-yl, pyrrotidin-l-yl, piperidino, piperazin-l-yl, 
morpholino, homopiperidin-l-yl andhomopiperazin-l-yl, 
20 and wherein any CH* or CH 3 group within a Z group, optionally bears on each said 

CH 2 or CH 3 group one or more fluoro substituents or a substituent selected from hydroxy, 
cyano, amino, (2-6C)alkenyl, <2-6C)alkynyl, (l-6C)alkoxy, (l^Qalkylamino and 
di-[(l-6Qalkyl]amino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
25 more (for example 1, 2 or 3) substituents, which may be the same or different, selected from 
halogeno, cyano, hydroxy, amino, (MQalkyl, (MQalkoxy, (l-4C)alkylamino and 
di-[(l-4C)alkyl]amino, 

and wherem any heterocyclyl g^ 1 oxo 

substituent; 
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(iiiiiiii) Z is selected from hydroxy, (l-6Qalkoxy, hydroxy-(2-6C)alkoxy, (1- 
4Qalkoxy-(2-6C)alkoxy, tetrahydrofuran-2-yUtetrahydrofuran-3-yl, 1,3-dioxolanyl, 
tetrahydropyranyl, 1,4-dioxanyl and a group of the formula: 

Q 4 -X 5 - 

5 wherein X 3 is O, and Q 4 is (3-7G)cycloalkyL (3-7Qcycloa]kyl-(l-4C)alkyl, 

(3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-4C)alkyl, heterocyclyl or 
heterocyclyl-(l-4C)alkyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl 

and wherein any heterocyclyl group in Z is selected from tetrahydrofuranyl, 1,3- 

10 dioxolanyl, tetrahydropyranyl, l,4-.dioxanyl and oxepanyl, 

and wherein any CH 2 or CH 3 group within a Z group, optionally hears on each said 
CH 2 or CH 3 group one or more fluoro substituents or a substituent selected from hydroxy, 
cyano, amino, (2-6C)alkenyl, (2-6Qalkynyl, (l-6C)aIkoxy, (l-6C)a]kylamino and 
di-[(l-6Qalkyl]amino, 

15 and wherein any heterocyclyl group within a Z substituent optionally bears one or 

more (for example 1, 2 or 3) substituents, which maybe the same or different, selected from 
halogeno, cyano, hydroxy, amino, (l-4C)alkyl, (l-4C)alkoxy, (l-4Qalkylamino and 
di-[(l-4C)alkyl]amino; 

(jjjjjjjj) Z is selected from hydroxy, amino, (1 -6C)alkylamino, hydroxy- 

20 (2-6C)alkylamino, (l-4C)alkoxy-(2-6C)alkyl^ 

(2-6C)alkyl]-NKl-6C)alkylamino, N-[(l-4C)alkoxy-(2-6C)alkyl]-N<l-6C)alkylamino, di- 
[hydroxy-(2-6C)alkyl]-amino, &-[(l-4Qalkoxy-(2-6Qalkyl]amino, M-[(l-4C)alkoxy- 
(2-6C)alkyl]-N-[bydroxy<2.6C)alkyl]-amino, (l-6C)alkoxy, hydroxy-(2-6C)alkoxy and (1- 
4C)alkoxy-(2-6C)alkoxy, 

25 (kkkkkkkk) Z is selected from hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2- 
methoxyethoxy, amino, methylamino, ethylamino, N-(2-hydroxyemyl)amino, N-(2- 
memoxyemyl)ammo, dimemylamino, N-memyl-N-emylamino, m-emylamino, N-(2- 
hydroxyemyl)-N-memylamino, N-(2-hydroxyemyl>N-emylamino, N,N-di-(2- 
hydroxyemyl)amino, NK2-memoxyemyl)-N-memylamino, N-(2-methoxyethyl>N- 

30 ethylamino, pyrrohdm-l-yLpiperidmo,piper^ 
tetrahydropyranyl, 
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and wherein any heterocyclyl group within Z optionally bears 1 or 2 substituents, 
which may be the same or different, selected from fhioro, chloro, hydroxy, (l-4C)alkyl and 
(l-4C)alkoxy; 

(11111111) Z is selected from N-[hydroxy-(2-4C)alkyl]-amino, N-[(l -4C)alkoxy- 
5 (2-4C)alkyl]-amino, N-[hydroxy<2^C)alkyl]-N-[(l^C)alkyl]amino, N,N-di-[hydroxy- 
(2-4C)alkyl]-amino, N-[(l^)alkoxy<2^)alkyl]-N-[(l^C)alkyl]amino and hydroxy-(2- 
6C)alkoxy and (l-4C)alkoxy-(2-6C)alkoxy; 

(mmmmmmmm) Z is selected frompyrrolidin-l-yl, piperidino, piperazin-l-yl, morpholino, 
homopiperidin-l-yl, homopiperazin-l-yL, (particularly Z is selected from pyrrolidin-l-yl, 

10 piperidino, piperazin-l-yl and morpholino), 

and wherein the heterocyclyl group within Z optionally bears one or more (for 
example 1 , 2 or 3) substituents, which may be the same or different, selected from fluoro, 
chloro, cyano, hydroxy, amino, carbamoyl, (l-4Qalkyl, (l-4C)alkoxy, (MQalkylamino, 
m-[(l-4C)altyl]amino, N-(l-4C)alkylcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl, acetyl, 

15 propionyl, 2-fluoroemyl, 2-hydroxyethyl, 2-methoxyethyl, cyanomethyl, hydroxyacetyl, 
aminoacetyl, methylaminoacetyl, ethylaminoacetyl, dimethylammoacetyl and N-methyl-N- 
ethylaminoacetyl, 

and wherein the heterocyclyl group within Z optionally bears an oxo substituent; 
(Mnnnnnn) Z is selected from hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2- 
20 methoxyethoxy, amino, methylamino, emylamino, dimethylamino, N-memyl-N-emylamino, 
di-ethylamino, pyrrohdin-l-yl, piperidino, piperazin-l-yl, morphoiino, tetrahydrofuranyi and 
tetrahydropyranyl; 

(oooooooo) Z is selected from hydroxy, methoxy, ethoxy, dimemylamino and 
pyrrolidin-l-yl; 
25 (pppppppp) Z is hydroxy; 

(qqqqqqqq) Z is (l-6C)alkoxy (particularly methoxy or ethoxy); 

(rrrrrrrr) Z is di-[(l-6C)alkyl]amino (particularly dimemylamino); 

(ssssssss) Z is Q 4 -X 5 -, wherein X s is a direct bond and Q 4 is heterocyclyl (particularly 

pyrrolidin-l-yl); 

30 (tttttttt) z is as defined in any of(dddddddd) to (ssssssss) above, 
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and wherein X 3 is selected from-CH 2 -, -CH 2 CH r , -{CR^ 9 )-, KCR 8 R 9 CH 2 >, 
-(CHbCR'k 9 )- and (3-6C)cycloalkenylene (for example cyclopropylene such as 1,1- 
cyclopropylene), 

wherein each of R 8 and R 9 , which may be the same or different, is selected from 
5 hydrogen, (MQalkyl, hydroxy-(l-4C)alkyl, and (l-3C)alkoxy-(l-4C)alkyU provided that R 8 
and R 9 are not both hydrogen; 

(uuuuuuuu) Z-X 3 is selected from hydroxymethyl, dimethylaminomethyl, 2-hydroxyprop- 
2-yl, 1-hydroxycyclopropyl, 2-hydroxy-l,l-dimethylethyi, 2-hydroxyeth-2-yl, ethoxymethyl, 
methoxymethyl and pyrrolidin-l-ylmethyl; 
10 (wvwvw) Z-X 3 is hydroxymethyl; 

(wwwwwwww) Z-X 3 - is selected from tetrahydrofuranyl, 1,3-dioxolanyl, tetrahydropyranyl, 
1,4-dioxanyl, oxepanyl, pyrrolidinyl, morpholinyl, piperidinyl, homopiperidinyl, piperazinyl 
and homopiperazinyl, which heterocyclyl is linked to the caibonyl group in Formula I, by a 
ring carbon, 

1 5 and wherein the heterocyclyl group within Z-X 3 optionally bears 1 or 2 substituents, 

which may be the same or different, selected from fluoro, chloro, hydroxy, oxo, (MQalkyl, 
(MC)alkoxyand(2-4C)alkanoyl; and 

(xxxxxxxx) Z-X 3 - is selected from tetrahydrofuranyl, 1,3-dioxolanyl, tetrahydropyranyl, 
1,4-dioxanyU oxepanyl (for example Z-X 3 is selected tetrahydrofuran-2-yl or tetrahydropyran- 
20 2-yl). 

An embodiment of the present invention is a quinazoline derivative of the formula I 
wherein R l , R 2 , Q 1 , Q 2 , X 1 , X 2 , X 3 , Y, a and Z have any of the values defined hereinbefore 
with the proviso that m, p and q are not all 0, and 

when m is 0 and the sum of p and q is 6, then Z is not the group Q 4 -X 5 - wherein X 5 is 
25 a direct bond and Q 4 is heterocyclyl, and 

when m is 0 and the sum of p andqis 1, 2, 3, 4 or 5, thenZ is not amino, 
(l-6C)alkylamino or di-[(l-6C)alkyl]amino or the group Q 4 -X 5 - wherein X 5 is a direct bond 
and Q 4 is heterocyclyl, 

or a pharmaceutical^ acceptable salt thereof. 
30 In particular, in this embodiment, the group Z-X 3 - is not dimethylaminomethyl or 

pyrrolidin-1 -ylmethyL 
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Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein R 1 , R 2 , Q 1 , Q 2 , X 1 , X 2 , Y and a have any of the values defined hereinbefore, 

X 3 is a group of the formula: 

.(CR^p-CQ'MCR 1 ^ 11 ),- 
5 whereinm is 0 or 1, p is 0, 1, 2, 3 or4 and q is 0, 1, 2, 3 or 4, 

each of R 8 , R 9 , R 10 and R 1! , which may be the same or different, is selected from 
hydrogen and (l-6C)alkyl, and 

Q 3 is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene; 

Z is selected from hydroxy, (l-6C)a!koxy, (l-6C)alkylsulfonyl, 
10 (l-6C)alkanesulfonylamino, N<l-6QalkyKl-6Qalkanesulfonyiamino, and a group of the 
formula: 

Q 4 -X 5 - 

wherein X 5 is selected from O, N(R 12 ), SO2 and S0 2 N(R 12 ), wherein R 12 is hydrogen 
or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l-4C)alkyl, 

15 (3-7Qcycloalkenyl, (3-7C)cycloalkenyl-(l-4C)alkyl, heterocyclyl or 
heterocyclyKl -4C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a Z substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, 
SO2, N(R U ), CO, -C=C- and -00 wherein R 13 is hydrogen or (l-6C)alkyl, 

20 and wherein any CH 2 or CH 3 group within any Z or X 3 group, other than a CH 2 group 

within a heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more 
halogeno or (l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, 
carboxy, carbamoyl, sulfemoyU (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)a]kylsulfinyl, (l-6C)alkylsulfonyl, (l^C)alkylamino, m-[(l-6Qalkyl]amino, 

25 N<l-6C)alkylcarbamoyl, H,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N^l-6C)alkyH2-6Qalkanoylamino, 
N-(1.6C)alkylsulfamoyl, N.N-di-r(l-6C)alkyl]sulfiamoyl, (1-o^aJl^esulfonylamino and 
N<l^C)alkyHl-6C)alkanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 

30 more (for example 1, 2 or 3) substituents which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, 
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(2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6Qalkylthio, (l-6C)alkylsulfinyl, 
(l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl 
(2-6C)alkanoyloxy and from a group of the formula: 

-X 6 -R 14 

5 wherein X 6 is a direct bond or is selected from O, CO, SCh and N(R 15 ), wherein R 15 is 

hydrogen or (MQalkyl, and R 14 is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
N^l^Qa]kylamino-(l-4C)alkyl and l^-di-[(MQalkyl]aniino-(l-4C)a]kyl, 

and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 
10 or thioxo substituents, 

or a phannaceutically acceptable salt thereof 

Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

R 1 is selected from hydrogen and (l-3C)alkoxy, (for example R 1 is nydrogen or methoxy, 

15 particularly hydrogen); 

X 1 is selected from a direct bond, CH 2 or CH(CH 3 ); 
X 2 is selected from O, S and OCH 2 ; 
Q 2 is aryl or heteroaryl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 

20 which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfemoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulflnyl, 
(l-6C)alkylsulfonyl, (l^Qalkylarnino, di-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l -6C)alkylcarbamoyl, 2iN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 

25 (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N<l-6C)alkyK2^C)alkanoylamino, (3- 
6C)alkenoylamino, N^l-6QalkyK3-6C)alkenoylarnino, (3-6C)alkynoylamino, N-Q- 
6QalkyK3-6Qalkynoylamino s N-(l-6C)alkylsulfamoyl, N^-di-[(l-6C)alkyl]sulfamoyl, 
(l-6C)alkanesuffonylamino, N<l-6QalkyHl-6C)alkanesulfonylamino, and a group of the 
formula: 
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wherein X 4 is a direct bond or is selected from O, CO and NCR 6 ), wherein R 6 is 
hydrogen or (l-6C)alkyl, and R 5 is halogencKl-6C)alkyl, hydroxy-(l-6C)aIkyl, carboxy-(l- 
6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
(l-eQalkylammoKl^Qalkyl&N^ 

5 (2-6C)a]kanoylarnino-(l-6C)a]kyl, HKl-6Qalkyl-(2-6C)alkanoylamino-(l-6C)alkyl, 
(1 -6C)alkoxycarbonylaniino-(l-6C)alkyi, carbamoyl-(l-6C)alkyL 
NKl-6C)alkylcarbamoyl-(l-6C)alkyl, ^^-[(l-eQalkyllcarbamoyl-Cl-eQalkyl, 
sulfamoyl(l-6C)alkyl, N-(l-6C)alkylsulfamoyI(l-6C)alkyl, NJi 
diKl-6Qalkylsulfamoyl(l-6Qalkyl, (2-6C)alkanoyl-(l-6C)alkyl, (2-6C)alkanoyloxy-(l- 

10 6C)alkylor(l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within Q 2 optionally bears on each said CH 2 or 
CH 3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, (l-4C)alkoxy, (l-4C)alkylamino and di-[(l- 
4C)alkyl]amino; 

15 and wherein R 2 , Y, Q 1 , X 3 , a and Z have any of the values defined hereinbefore; 

or a pharmaceutically acceptable salt thereof. 

hi this embodiment a particular value for Q 2 is phenyl or a 5 or 6 numbered heteroaryl 
ring containing 1 nitrogen heteroatom and optionally 1 additional heteroatom selected from O, 
S and N, and wherein Q 2 optionally bears one or more substituents as defined above. 
20 In this embodiment a particular value for X 2 is O or OCH2. 

In this embodiment a particular value for a is 0 or 1, more particularly 0. 
hi this embodiment, a particular value for Y is halogeno (such as chloro or fluoro, 
particularly chloro) or (l-4C)alkyl (such as methyl). 

A particular embodiment of the present invention is a quinazoline derivative of the 
25 formula I wherein: 

R 1 is selected from hydrogen and (l-3C)alkoxy, (for example R 1 is hydrogen or methoxy, 
particularly hydrogen); 
X 1 is a direct bond or CH 2 ; 
X 2 is selected from O, S and OCH 2 ; 
30 Q 2 is heteroaryl, 
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and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6Qalkylthio, (l^Qalkylsulfinyl, 
5 (l-6Qalkylsulfonyl, (l-6C)alkylamino, m.[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
HKl^Qalkylcarbamoyl, N,M-[(l-6C)aDcyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N^l-eQalkyl^Qalkanoylammo, (3- 
6C)alkenoylamino, N<l-6C)alkyH3-6C)alkenoylamino, (3-6C)alkynoylammo, ^ 
6QalkyH3-6Q^ 

10 (l-6C)alkanesuffonylarnino, H<l-6C)alkyKl-6C)ataesmfonylamino, and a group of the 
formula: 

-x'-R 5 

wherein X 4 is a direct bond or is selected from O, CO and W 6 ), wherein R 6 is 
hydrogen or (l-6Qalkyl, and R 5 is halogencKl-6C)allcyl, hydroxy-(l-6C)alkyl, carboxy-(l- 
15 6C)alkyl, (l-6Qa*oxy-<l-6C)alkyl, cyanc-(l-6C)alkyl, aminc-(l-6C)alkyl, M- 
(l^)ancylamino<l-6C)alkyl, N^^(l-6Qalkyl]aminc-(l-6C)alkyl, 
(2^C)alkanoylammo^^ 

(1.6^alkoxycarbonylamino<l-6C)alkyl, carbamoyHl-6C)a]kyl, 
N<l-6QalMcarbamoyHW^ 

20 sul^oyKl-eQalkyUmi-fiQ^l^^^ 1 - 60 )^^ 

di K l-6C)alkylsullamoyl(l-6C)a]kyU (2^C)alkanoyHl-6C)alkyl, (2-6C)alkanoyloxy-(l- 

6C)alkyl or (l-6C)aJkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within Q 2 optionaUy bears on each said CH 2 or 
CH 3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a substituent 
25 selectedfromhydroxy, cyano, amino, (l^)alkoxy, (l^Qalkylamino anddi^l- 
4C)alkyl]amino; 

and wherein R 2 , Y, Q 1 , X 3 , a and Z have any of the values defined hereinbefore; 
or a phaimaceutically acceptable salt thereof 

m this embodiment a particular value for Q 2 is a 5 or 6 membered heteroaryl ring 
30 containing 1 nitrogen heteroatom and optionally 1 additional heteroatom selected from O, S 
and N, and wherein Q 2 optionally bears one or more substituents as defined above, 
hi this embodiment a particular value for X 2 is OCH 2 . 
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In this embodiment a particular value for a is 0 or 1, more particularly 0. 
Another embodiment of the present invention is a quinazoline derivative of the 
formula I wherein: 

R 1 is selected from hydrogen and (l-3C)alkoxy, (for example R 1 is hydrogen or 
5 methoxy, particularly hydrogen); 

Y is selected from halogeno, (l-4C)alkyl, (2-4C)alkenyl and (2-4C)alkynyl; 

a is 0 or 1; 
R 2 is halogeno; 

X 2 is selected from O, S and OCH 2 ; 

10 Q 2 is phenyl or a 5 or 6 membered heteroaryl ring containing 1 nitrogen heteroatom 

and optionally 1 additional heteroatom selected from O, S and N, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4Qalkenyl, (2-4Qalkynyl, (l-4C)alkylthio, (1- 

15 4Qalkylsulfinyl, (MQalkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)alkylamino, ^N-di-Kl- 
4C)alkyl]amino, (l-4Qalkoxycarbonyl, carbamoyl, N-<l-4C)alkylcarbamoyl, H»N-di-[(l- 
4C)alkyl]carbamoyl, (2-4Qalkanoyloxy, (2^alkanoylamino,N-(l-4C)alkyl-(2- 
4C)aIkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl amino-(l-4C)alkyl, N^l^alkylamino-(l- 

20 4C)alkylandliN-di-[(l^alkyl]amino-(l-4C)alkyl; 

X 1 is a direct bond, CH 2 or CH(CH 3 ); 

Q 1 is selected from pyrrolidinyl, morpholinyl, piperazinyl and piperidinyl, 
and wherein Q 1 optionally bears 1 or 2 substituents, which may be the same or 
different, selected from hydroxy, (l-4C)alkyl and (l-4C)alkoxy, 
25 and wherein Q 1 optionally bears an oxo substituent, 

and wherein Q 1 is linked to the group X 1 by a ring carbon ; 

X 3 is selected from -CH 2 -, -CH 2 CH 2 -, -{CR^, -<CR 8 R 9 CH 2 >, -(CHzCR^ 9 )- and 
(3-6C)cycloalkylene (for example cyclopropylene such as cyclopropylidene), 
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wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4Qalkyl hydroxy^ -4Qalkyl, and (l-3C)alkoxy<MC)alkyl, provided that R 8 
and R 9 are not both hydrogen; 

Z is selected from hydroxy, amino, (l-6C)alkylamino, hydroxy^Qalkylamino, (1- 
5 4C)alkoxy<2-6Qalkylamino, di-[(l-6Qa&yl]arnino, N-[hydroxy-(2-6C)alkyl]-N. 
(l-6Qalkylamino, M4(MC)alkoxy<2-6C)alkyl]-N<l-6Qalkylarnino, di-[hydroxy- 
(2-6C)alkyl3-amino, di-[(l^alkoxy^2-6C0alkyl]amino, H-[(l-4C)alkoxy-(2-6C)alkyl]-N- 
[hydroxyK2-6C)alkyl>amino, (l-6C)alkoxy, hydroxy-(2-6C)a]koxy and (l-4C)alkoxy-(2- 
6C)alkoxy, 

10 or a phannaceutically acceptable salt thereof 

la this embodiment a particular value for X 1 is CH 2 and Q 1 is selected from pvrrohdin- 
2-yl pyrrolidin-3-yl, morpholin-2-yl, morpholin-3-yl, piperidin-2-yl, piperidinyl-3-yl, 
piperidin-4-yl, piperazin-2-yl and piperazin-3yl, and wherein Q l optionally bears one or more 
substituents as defined above. Still more particularly in this embodiment X 1 is CH 2 and Q is 
15 selected from pyrroUdin-2-yl, pyrrohdin-3-yl, morpholin-2-yl, morpholin-3-yl, piperidin-2-yl, 
piperidinyl-3-yl, piperidin-4-yl, piperazin-2.yl and piperazin-3yl, and wherein Q 1 optionally 
bears one or more substituents as defined above, and Z-X 3 is hydroxymethyl. 

In this embodiment another particular value for X 1 is a direct bond and Q 1 is selected 
from pyrrolidin-3-yl and piperidin-3-yL 

In this embodiment a particular value for Q 2 is phenyl, pyridyl, pyrazinyl, 1 ,3- 
thiazolyl or isoxazolyl, more particularly Q 2 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazmyl, 
l,3-1hiazol-2-yl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 3-isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents as defined above. 
Another embodiment of the present invention is a quinazoline derivative of the 
25 formula I wherein: 

R 1 is selected from hydrogen and (l-3Qalkoxy, (for example R 1 is hydrogen or 
methoxy, particularly hydrogen); 

Y is selected from halogeno, (l-4C)alkyl, (2-4Qalkenyl and (2-4C)alkynyl; 

aisOorl; 
30 R 2 is halogeno; 



20 



WO 2005/026152 



54 



PCT/GB2004/003936 



X 2 is selected from O, S and OCH 2 ; 

Q* is a 5 or 6 membered heteroaryl ring containing 1 nitrogen heteroatom and 
optionally 1 additional heteroatom selected from O, S andN, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
5 which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4Qalkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l^Qalkylamino, N^N-di-Kl- 
4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, iLN-di-Kl- 
4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2^C)alkanoylamino, N-(l-4C)alkyl-(2- 
10 4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, N-(lUC)aIkylamino-(l- 
4C)alkyl and^N^-[(MC)aJkyl]amino-(l-4C)alkyl; 

X 1 is a direct bond or CH 2 ; 

Q 1 is selected from pyrrolidinyl, morpholinyl and piperidinyl, 
15 and wherein Q 1 optionally bears 1 or 2 substituents, which may be the same or 

different, selected from hydroxy, (l-4C)alkyl and (l-4C)alkoxy, 
and wherein Q 1 optionally bears an oxo substituent, 
and wherein Q 1 is linked to the group X 1 by a ring carbon ; 

X 3 is selected from -CH2-, -CH 2 CH 2 -, -(CR^ 9 )-, -(CR 8 R 9 CH 2 >, -(CH 2 CR 8 R 9 )- and 
20 (3-6C)cycloalkylene (for example cyclopropylene such as cyclopropylidene), 

wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4C)alkyl, hydroxy-(l-4C)alkyl, and (l-3Qalkoxy-(l-4C)alkyl, provided that R 8 
and R 9 are not bom hydrogen; 

Z is selected from hydroxy, amino, (l^Qalkylamino, hydroxyK2-6C)alkylamino, (1- 
25 4Q^oxy-(2-6C)alkylamino, di-[(l-6Qalkyl]anmio,N-[hydroxy-(2-6Qalkyl]-N- 
(l-6C)alkylamino, N-[(l-4Qalkoxy-(2-6Qalkyl]-N-(l-6C)alkylamino, di-[hydroxy- 
(2-6C)alkyl]-amino, di-[(l^)a]koxyK2-6QaJkyl]amino, N-[(l-4C)alkoxy-(2-6C)alkyl]-N- 
[hydroxy^2-6C)alkyl]-amino, (l-6C)alkoxy, hydroxy-(2-6C)alkoxy and (l-4C)alkoxy-(2- 
6C)alkoxy, 

JO or a pharmaceutically acceptable salt thereof. 
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In this embodiment a particular value for X 1 is CH2 and Q 1 is selected from pyirolidin- 
2-yl, morpholin-3-yl and piperidin-2-yL Still more particularly in this embodiment X 1 is CH2 
and Q 1 is selected from pyrrolidin-2-yl, morpholin-3-yl and piperidin-2-yl and Z-X is 
hydroxymethyl. 

5 In this embodiment a particular value for Q 2 is pyridyl, pyrazinyl, 1,3-thiazolyl or 

isoxazolyl, more particularly Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, 1,3- 
thiazol-5-yl and 3-isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents as defined above. 
Another embodiment of the compounds of Formula I is a quinazoline derivative of the 
10 Formula la: 




la 

wherein: 

R 2 is selected from hydrogen and halogeno; 

Y is selected from halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and (2- 
15 4C)alkynyl (particularly Y is halogeno or methyl, more particularly Y is chloro); 

Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl and isoxazolyl (more 
particularly Q 2 is selected from phenyl, 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5- 
yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
20 which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4Qalkanoyl, N-(l-4C)alkylamino, N,N-di-[(l- 
4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, J^N-di-Kl- 
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4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4QaIkyl-(2- 
4C)aIkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
cyancKMQalkyl, caiboxy-(l-4C)a]kyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l- 
4C)alkyl and HiN^-Kl^Qalkyllamino-Cl^Qalkyl; and 

5 ZandX 3 are as hereinbefore defined in relation to Formula I: 

or a pharmaceutical^ acceptable salt thereof. 

In this embodiment a particular value for X 3 is -CH2-, -CH2CH2-, -(CR^ 9 )-, 
-(CR 8 R 9 CH 2 K -(Ctt 2 CR*R*)- or (3-6C)cycloalkylene (for example cyclopropylene such as 
cyclopropylidene), 

10 . wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4C)alkyl, hydroxy-(l-4C)alkyi, and (l-3C)alkoxy-(l-4C)alkyl, provided that R 8 
and R 9 are not both hydrogen (particularly, R 8 and R 9 are selected from hydrogen and 
methyl). 

A particular value for Z in this embodiment is hydroxy, amino, (l-6C)alkylamino, 
15 hydroxy-(2-6C)alkylamino, (l-4C)alkoxy-(2.6C)alkylamino, di-[(l-6C)alkyl]amino,N- 
[hydroxy<2-6C)alkyl]-N^l-6C)alkylamino, N-[(l-4C)alkoxy<2-6C)alkyl]-N- 
(l-6C)alkylamino, di-(>ydroxy<2-6C)aIkyl]-amino, di-[(l^C)alkoxy-(2-6C)alkyl]amino, N- 
[(l^C)alkoxy-(2-6C)alkyl^ (l-6C)alkoxy, hydroxy-(2- 

6C)alkoxy or (l-4C)alkoxy-(2-6C)alkoxy. More particularly in this embodiment 2 is 
20 hydroxy, di-[(l-3C)attyl]amino (for example dimethylamino) or (l-6C)alkoxy (for example 
methoxy or ethoxy), still more particularly Z is hydroxy. 

Another embodiment of the compounds of the Formula I is a quinazoline derivative of 
the Formula la wherein: 

R 2 is selected from hydrogen and halogeno; 

25 Y is selected from halogeno, (l-4C)aHcyl, (l-4C)alkoxy, (2-4Qalkenyl and (2- 

4C)alkynyl (particularly Y is halogeno or methyl, more particularly Y is chloro); 

Q 2 is selected from pyridyl, pyrazinyi, 1,3-thiazolyl and isoxazolyl (more particularly 
Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
30 which may be the same or different, selected from halogeno, hydroxy, cyano, caiboxy, nitro, 
amino, (MQalkyl, (l-4C)alkoxy, (2-4Qalkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
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4C)alkylsulfinyl, (MQalkylsulfonyl, (2-4Qalkanoyl, M-d-4C)alkylamino, N.N-di-Kl- 
4C)alkyl]amino, (i-4C)alkoxycarbonyU carbamoyl, M-CMQalkylcaibamoyl, JLM-di-Kl- 
4C)alkyl]carbamoyl, (2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2- 
4Qalkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l^C)alkoxy^l-4C)a]kyl, 
5 cyano-(l-4C)alkyl, carboxy<l-4C)alkyl, amino-(l-4C)alkyl, E-<l-49alkylammo^ 
^alkyland&N-di-KMQal^^ and 

Z and X 3 are as hereinbefore defined in relation to Formula I; 

or a pharmaceutically acceptable salt thereof. 

In this embodiment a particular value for X 3 is from -CH 2 -, -CH 2 CH 2 -, -{CR'fc 9 )-, 
10 -<CR 8 R 9 CH 2 >, -(CHjCR'R 9 )- or (3-6C)cycloalkylene (for example cyclopropylene such as 
cyclopropylidene), 

wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (MQalkyl hydroxy-(l-4C)alkyl, and (l-3C)alkoxy<l-4C)alkyl, provided that R 8 
and R 9 are not both hydrogen (particularly, R 8 and R 9 are selected from hydrogen and 
15 methyl). 

A particular value for Z in this embodiment is hydroxy, amino, (l^CDalkylamino, 
hydroxy<2-6Qalkylamino, (l^C)alkoxyK2-6C)alkylamino, dH(l^Qalkyl]amino, M- 
[hy(froxyK2-6Qalkyl]-N<l-6^alkylamino, H-[(l-4QalkoxyK2-6C)alkyl]-H- 
(l-6C)alkylamino, di-[hydroxy<2^C)alkyl]-amino, di-[(MC)alkoxyK2-6C)alkyl]amino, N- 

20 [(MC)a]koxy<2-6Qalkyl]-N-^^^ (l-6C)alkoxy, hydroxy^- 

6C)alkoxy or (MQalkoxy-(2-6C)alkoxy. More particularly in mis embodiment Z is hydroxy 
or di-[(l-3C)alkyl]amino (for example methylamino), still more particularly Z is hydroxy. 

In this embodiment a further particular value for X 3 is -CH 2 - or -CH 2 CH 2 -, and Z is 
hydroxy or di-[(l-3C)alkyl]amino (particularly Z-X 3 is hydroxymethyl). 

25 A further particular embodiment of the compounds of Formula I is a quinazoline 

derivative of the Formula lb: 
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lb 



wherein: 

R 2 is selected from hydrogen and halogeno (particularly hydrogen); 
Y is selected from halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and (2- 
5 4C)alkynyl (particularly Y is halogeno, such as chloro); 

Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl and isoxazolyl (more 
particularly Q 2 is selected from phenyl, 2-pyridyL 3-pyridyU 2-pyrazinyl, l,3-tfaiazol-4-yl, 
l,3-thiazol-5-yl and 3-isoxazolyl), 

and wherein Q 2 optionally hears one or more substituents (for example 1, 2 or 3), 
10 which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4Qalkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (MQalkylthio, (1- 
4C)a]kylsulfinyl, (l-4C)alkylsulfonyL (2^C)alkanoyL N-(l^)alkylamino, £LN-di-[(l- 
4C)aJkyl]amino, (MQalkoxycarbonyl, carbamoyl, H-(l-4C)aIkylcarbamoyl, >LH-dHO- 
4C)alkyl]carbamoyl, (2-4Qalkanoyloxy, (2^alkanoylamino, N-(l-4C)alkyl-(2- 
15 4C)alkanoylainino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)a]koxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, H^C)alkylamino-(l- 
4C)alkyl andliN^-[(l^)alkyl]amino-(l-4C)alkyl; and 

Z and X 3 are as hereinbefore defined in relation to Formula I; 
or a pharmaceutical^ acceptable salt thereof. 
20 In this embodiment a particular value for X 3 is -CH 2 -, -CH 2 CH 2 -, -(CR'fc 9 )-, 

-<CR 8 R 9 CH 2 >, -(CH 2 CR 8 R 9 > or (3-6Qcycloalkylene (for example cyclopropylene such as 
cyclopropylidene), 
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wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4C)alkyl, hydroxy-(l-4C)alkyl, and (l-3C)alkoxy-(l-4C)alkyl, provided that R 8 
and R 9 are not both hydrogen (particularly, R 8 and R 9 are selected from hydrogen and 
methyl). More particularly, in this embodiment X 3 is -CH 2 -. 

5 A particular value for Z in this embodiment is hydroxy, amino, (l-6C)alkylamino, 

hydroxy-(2-6Qalkylamino, (l-4C)alkoxy-(2-6C)alkylamino, di-[(l-6C)alkyl]amino, N- 
[hydroxy^2-6C)alkyl]-N-(l -6C)alkylamino, N-[(l ^C)alkoxy^2-6C)alkyl]-N- 
(l-6C)alkylamino, di-[hydroxy-(2-6C)alkyl]-amino, di-[(MC)alkoxy^2-6C)alkyl]amino, N- 
[(l^)alkoxy<2-6Qalkyl]-N-[hyd^ (l-6C)alkoxy, hydroxy-(2- 

10 6C)alkoxy or (l-4C)alkoxy-(2-6C)alkoxy. More particularly in this embodiment Z is hydroxy 
or di-[(l-3C)alkyl]amino (for example dimethylamino), still more particularly Z is hydroxy. 

In this embodiment a further particular value for X 3 is -CH 2 - or -CH 2 CH 2 -, and Z is 
hydroxy or di-[(l-3C)alkyl]amino (particularly Z-X 3 is hydroxymethyi). 

A further particular embodiment of the compounds of Formula I is a quinazoline 
15 derivative of the Formula lb wherein: 

R 2 is selected from hydrogen and halogeno (particularly hydrogen); 

Y is selected from halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and (2- 
4C)alkynyl (particularly Y is halogeno or methyl, more particularly Y is chloro); 

Q 2 is selected from pyridyl, pyrazinyl, 1,3-thiazolyl and isoxazolyl (more particularly 
20 Q 2 is selected from 2-pyridyl, 2-pyrazinyl, l,3-thiazol-4-yl, l,3-thiazol-5-yl and 3-isoxazolyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N-(l-4C)alkylamino, N, N-di-[(l- 
25 4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, N, N-di-[(l- 
4C)alkyl]carbamoyl, (2-4Qalkanoyloxy, (2^Qalkanoylamino,N-(l-4C)alkyK2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4Qalkoxy-(l-4C)alkyl, 
cyano-(l-4C)alkyl, caiboxy-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino<l- 
4C)alkyl and N.N^-Kl^Qalky^amino^l^Qalkyl; and 

30 Z and X 3 are as hereinbefore defined in relation to Formula I; 

or a pharmaceutical^ acceptable salt thereof. 
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In this embodiment a particular value for X 3 is -CH 2 -, -CH 2 CH 2 -, -(CR^ 9 )-, 
-<CR 8 R 9 CH 2 >, -(CH^R 9 )- or (3-6C)cycloalkylene (for example cyclopropylene such as 
cyclopropylidene), 

wherein each of R 8 and R 9 , which maybe the same or different, is selected from 
5 hydrogen, (l-4C)alkyl, hydroxy-(l-4Qalkyl, and (l-3C)alkoxy-(l-4C)alkyl, provided that R 8 
and R 9 are not both hydrogen (particularly, R 8 and R 9 are selected from hydrogen and 
methyl). 

A particular value for Z in this embodiment is hydroxy, amino, (l-6C)alkylamino, 
hydroxy<2-6C)aIkylamino, (l^alkoxy<2-6C)alkylamino, m-[(l^C)altyl]ammo,N- 

10 [hydroxy<2^C)alkyl]-N^l^Qalkylamino, N-[(l-4C)alkoxy-(2-6C)alkyl>H- 

(l-6Qalkylamino, di-[hydroxyK2-6C)alkyl]-amino, m-[(MC)alkoxy^2-6Qalkyl]amino, N- 
[(MQalkoxyK2-6Qalkyl]-N-[hy<froxyK2-6C)alkyl]-ammo, (l-6C)alkoxy, hydroxy^- 
6C)alkoxy or (l^C)alkoxy-(2-6C)alkoxy. More particularly in mis embodiment Z is hydroxy 
or di-[(l-3Qalkyl]amino (for example dimemylamino), still more particularly Z is hydroxy. 

15 In this embodiment a further particular value for X 3 is -CH 2 - or -CH 2 CH 2 -, and Z is 

hydroxy or di-[(l-3Qalkyl]amino (particularly Z-X 3 is hydroxymethyl). 

Another embodiment of the compounds of Formula I is a quinazoline derivative of the 
Formula Ic: 



o-cf 




Ic 



20 wherein: 

R 2 is selected from hydrogen and halogeno; 

Y is selected from halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4Qalkenyl and (2- 
4C)alkynyl (particularly Y is halogeno or methyl); 
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Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl and isoxazolyl (more 
particularly Q 2 is 3-pyridyl), 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, hydroxy, cyano, carboxy, nitro, 
5 amino, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkylthio, (1- 
4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2-4C)alkanoyl, N.(l-4C)alkylamino, N^N-di-ftl- 
4C)alkyl]amino, (l-4C)alkoxycarbonyl, carbamoyl, N-(MC)alkylcarbamoyl, >LN-di-[(l- 
4C)alkyl]carbamoyl, (2-4Qalkanoyloxy, (2^C)alkanoylamino,N-(l-4C)alkyK2- 
4C)alkanoylamino, halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(l-4C)alkyl, 
10 cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, N-(l-4C)alkylamino-(l- 
4C)alkyl and N, N^«[(l^C)alkyl]ainino-(l-4C)alkyl; and 

Z and X 3 are as hereinbefore defined in relation to Formula I; 

or a pharmaceutically acceptable salt thereof 

In this embodiment a particular value for X 3 is from -CH 2 -, -CH2CH2-, -(CR^R 9 )-, 
15 -(CR 8 R 9 CH 2 >, -(CH2CR 8 R 9 )- or (3-6C)cycloalkylene (for example cyclopropylene such as 
cyclopropylidene), 

wherein each of R 8 and R 9 , which may be the same or different, is selected from 
hydrogen, (l-4C)alkyl, hydroxy-(l-4C)alkyl, and (l-3C)alkoxy-(l-4C)alkyl, provided that R 8 
and R 9 are not both hydrogen (particularly, R 8 and R 9 are selected from hydrogen and 
20 methyl). More particularly, in this embodiment X 3 is -CH 2 -. 

A particular value for Z in this embodiment is hydroxy, amino, (l-6C)alliylamino, 
hydroxy-(2-6C)alkylamino, (l-4C)alkoxy-(2-6C)alkylamino, di-[(l-6C)alkyl]amino,N- 
[hydroxy<2-6Qalkyl].NKl-6C)alkylamino, N-[(l-4C)alkoxy-(2.6C)alkyl]-N. 
(l-6Qalkylamino, di-[hydroxy-(2-6C)alkyl]-amino, di-[(l-4C)alkoxy-(2-6C)alkyl]amino, N- 
25 [(l^QalkoxyK2-6C)all^ (l-6C)alkoxy, hydroxy-(2- 

6C)aIkoxy or (l-4Qalkoxy-(2-6C)alkoxy, or heterocyclyl. 

More particularly in this embodiment Z is hydroxy, di-[(l-3C)alkyl]amino (for 
example dimethylamino) or heterocyclyl (for example a fully saturated 4, 5, 6 or 7-membered 
monocyclic heterocyclyl group containing 1 or 2 heteroatoms selected from oxygen, nitrogen 
30 and sulfur, such as pyrrolidin-l-yl). 
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Particular compounds of the invention are, for example, one or more quinazoline 

derivatives of the Formula I selected from: 

2 <(2R>2-{[(4-{[3-cMoro^y^^ 
yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 

5 2 <(2^-2-{[(4-{[3^hloro^yridm-2-ylmemoxy)phenyl]amm^ 

yl)oxy]methyl}pyrrolidm-l-yl)-2-oxoethanol; 

pyn-oUdm-2-yl}memoxy)qumazolm^amine; 

W -cmoro^yridm.2-ylmemoxy)phenyl]-5<^ 
10 pynolidm-2-yl}memoxy)quinazolm^amine; 

2<(35)-3-{[(4-{[3^Uoro^yridm-2-ytaiemoxy)phenyl]ammo}o^ 
yl)oxy]methyl}morpholin-4-yl>2-oxoethanol; 

morpholm-3-yl}memoxy)quinazolm^amine; 

15 2K(2K>2-{[(M[3«hloro^yr^^ 
yl)oxy]memyl}piperidin-l-yl)-2-oxoethanol; 

yl)oxy]memyl}piperidin-l-yl>2-oxoethanol; 

20 piperid^-2-yl}memoxy)quinazolm^amine; 

W ^oro^<pyridm-2-ylmemoxy)phenyl]-5.({(^ 
piperidm-2-yl}memoxy)quinazolm^amine; 

H(22?)-2-{[(4-{[3^oro^vridm-2-ymiemoxy)phenyl]amm 
yl)oxy]memyl}pyrrohdin-l-yl>2-methyl-l-oxopropan-2-ol; 

25 H(( :tf>2-{[(4-{[3<moro^^ 

yl)oxy]memyl}pyrroUdin-l-yl)carbonyl]cyclopropanol; 

3K(2J?)-2-{[(4-{[3-cmOTO^yridm-2-ylmemoxy)phenyl] 
yl)oxy]memyl}pyrroUdm4-yl)-2^-dimethyl-3-oxopropan-l-ol; 

<25>H(2/0-2-{[(4-{[3-e^^ 
30 yl)oxy]methyl}pyrroUdin-l-yl)-l-oxopropan-2-ol; 
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yl]methoxy}quinazolin-4-amine; 

^[3-chloro^(pyridin-2.ylmethoxy)phenyl]-5-{[(W 
yl]methoxy}quinazolin-4-amine; 
5 2 . {( 3^3.[(4-{[3^oro^yridin-2-ylmethoxy)phenyl]ainino 

yl)oxy]pyrrolidin-l-yl}-2-oxoethanol; 

pyrrolidin-3-yl} oxy)quinazolin-4-amine; 

2-{(329-3-[(M[3^oro^(pyridin-2^ 
10 yl)oxy]pyrroUdin-l-yl}-2-oxoethanol; 

yl]oxy}qpiiiazolin-4-amine; 

pynroUdin-2-yl}methoxy)quinazolin-4-amine; 
15 2K(2i?)-2-{[(4-{[3^Woro^(l,3-tbia2ol^ylmethoxy)phenyl]ain^^ 
yl)oxy]methyl}pyrroUdin-l-yl>2-oxoellianol; 

^-{3-chloro-4-[(5-methylisoxazol-3-yl)metiioxy]plienyl}-5-<{(2/?)-l- 

[(dimethylamino)acety^ 

2-[(2^)-2<{[4<{3-cmoro^[(5-methyUsoxazolO-yl)methoxy]pheayl}amino) 

20 quiimolin.5-yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoeth a noU 

W ^oro^(l,3-thia2ol-5-ylmethoxy)phenyl]-5K{(^ 
pyrroUdin-2-yl}me1hoxy)quinazolin-4-aiiiine; 

2<(2^>2-{[(4.{[3^Moro^(l,3-thiazol-5-ylmethoxy)phenyl]ainino 
yl)oxy]methyl}pyrrolidin-l-yl>2-oxoetlianol; 

25 tf.^hloro^yrazi^^ 

pyirolidin-2-yl}methoxy)quinazolin-4-amine; 

2n((2i?)-2-{[(4-{[3^Moro^yrazin-2-ylmethoxy)phenyl]aiim^ 

yl)oxy]methyl}pyrrolidin-l-yl>2-oxoethanol; 

2-{(3S)-3-[3KWoro^(pyridin-2-ylmethoxy)phenyl]axnm 

30 yl)oxy]pip«idin-l-yl}-2-oxoetbanol; 
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2-{(3i?)-3-[3-cWoro^(pyridin-2-ylmethoxy)phenyl]an^o}quinazolin-5- 

yl)oxy]piperidin-l-yl} -2-oxoetbanol; 

^[3^Moro^(pyridi^^^^ 
piperidin-3-yl}oxy)quinazolin-4-amine; 

5 j^hloro^Cpyrid^^ 
piperidin^-yl}oxy)quinazolin-4-amine; 

(2 *>H(2*)-2-{[(4-{[3^bloro^y^^^ 
yl)oxy]methyl}pyiToUdin-l-yl>l-oxopropan-2-ol; 
2<(320-3-{[(4-{[3^Moro^yridin-2^ 
10 yl)oxy]methyl}-4-methylpiperazin-l-yl)-2-oxoethanol; 

2<(3^3-{[(4-{[ichl0r^^ 
yl)oxy]methyl}-4-metiiylpiperazin-l-yl)-2-oxoethanol; 

2<<^2-{[(4-{[3<U<w>^^ 
yl)oxy]methyl}-4-niethylpiperazin-l-yl)-2-oxoethanol; 

15 2K(2^-2-{[(4-{[3^Woro^yridin-2-ylmethoxy)phenyl]amin^ 

yl)oxy]methyl}-4-methylpiperazin-l-yl)-2-oxoethanol; 

2<(2J9-2-{(l^H(4-{[3-cMor^^ 

yl)oxy]ethyl}pyirolidin-l-yl)-2-oxoethanol; 

20 5-yl)oxy]ethyi}pyiroUdin.l-yl)-2-oxoethanol; 

24(2^-2<{[4K{3^Woro^[(6-methylpyTidm-2-yl)methoxy]pheny^ 

quinazolin-5-yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoethanol; 

2-[(2^2<{[4-({3^moio^[(2-fluoiDbe n zyl)oxy]phenyl}aiim 

yl]oxy}metbyl)pyrroUdin-l-yl]-2-oxoethanol; 
25 2 -[(25)-2K{[4-({3-cMoro^[(3-fluorobenzyl)oxy]ph e nyl}ainino)c[^ 

yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoethanol; 

2<(25)-2-{[(4-{[3-cMoro^(l,3-tbiazol^ylmethoxy)phenyl]aniino}qui^ 

yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 
2<(2S)-2-{[(4-{[3-cUoro^yra^^ 
30 yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 

JV-{3-cWoro^[(6-methylpyridin-2-yl)methoxy]phenyl}-5-({(25).l- 

[(dimethylamino^cetyllpyrro^ 
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JH3<faloro^[(2-flu^^ 
pynx)Udin-2-yl}me1hoxy)quina2olm-4-amine; 

iH3-cWoro^[(3-fluorobei^^^ 
pyrroUdin-2-yl}methoxy)qainazoliii-4-ainine; 

5 j^Moro^pyraz^^^ 

pyrroUdin-2-yl}methoxy)quinazolin-4-airiine; 

pyrroUdin-2-yl}methoxy)quinazolin-4-amine; 

2-[(2/9-2-({[4<{3^oro^[(6-^^ 
10 quinazolin-5-yl]oxy}methyl)piperidin-l-yl]-2-oxoeth fl nol; 

2-[(22?>2<{[4K{3-chloro^[(2-fluorobeDzyl)oxy]phenyl}amino) 

yl]oxy}methyl)piperi«iin-l-yl]-2-oxoetbanol; 

2-[(2i?>2K{[4K{3^bloro^[(3-fluoroben2yl)oxy]phenyl}amm^^ 

yl]oxy}methyl)piperidm-l-yl]-2-oxoe1hanol; 

15 H( ^2.{[(A-{[3<te*^ 

yl)oxy]metJiyl}pii>eridin-l-yl)-2-oxoethanol; 

2^(2i?)-2-{[(4-{[3-cMoro^(pyrazin-2-ylmethoxy)phenyl]ainm 

y l)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2-[(2i?>2K{[4K{3-methyl^[(6-methylpyridm-3-yl)oxy]ph^ 

20 yl]oxy}metiiyl)pyrroUdin-l-yl]-2-oxoetiianol; 

5<{(2iJ)-l-[(dimethylainino)acetyl]pyrroUdiii-2-y^ 
methylpyridin.3-yl)oxy]phenyl}qukazolin^amine; 

2-[(2S>-2K{[4<{3-methy^^ 
y l]oxy}methyl)pyrroUdm-l-yi]-2-oxoethanol; 

25 5<{ (2SH-[(dimethyla^ 

methylpyridin-3-yl)oxy]phenyl}quina2olin^amine; 

2 ^4-{[(4-{[3-cMoro^yri<^^ 
yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

30 yI)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2<4-{[(M[3^Moro^l>thi^^ 
yl)oxy]metb.yl}piperidin-l-yl)-2-oxoeaanol; 
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2-[4-({[4<{3-cMorc>4-[(3-fluorob^ 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2-[4^{[4<{3«bloro^[(6^^^ 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

5 2 <(25)-2-{[(4-{[3-methyl^(py^^ 
yl)oxy]methyl}pyiroUdiB-l-yl>2-oxoethanol; 

2-((2^-2-{[(4-{[3-methyl^yrazm-2-ybnethoxy)phenyi]anm 

yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2K(2i?)-2-{[(4-{[3-methyl^yridin-2-ylmethoxy)phenyl]amm 

10 yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2<(2/0,2-{[(4-{[3-methyl^y^ 
yl)oxy]methyl}pyiroUdin-l-yl)-2-oxoethanol; 

2<(2^>2-{[(4-{[3-methyWl,3-thiazol^ylmethoxy)phenyl]amm^ 

yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 

15 2 -[(2*)-2K{[4K{3-methyl^[(5-m^ 

q^olin-5-yl]oxy}methyl)pyrroUdin-l-yi]-2-oxoethanol; 

5-{[(2iWmetboxyacetyl)p^ 
methylisoxazol-3-yl)methoxy]phenyl}quinazolin^amine; 

5-{[(2£H^metayacetyl)py™^ 
20 ylmethoxy)phenyl]quinazolin-4-amiiie; 

5- {[ (2/9-Hmethoxyacety^^ 
ylmethoxy)phenyl]quinazolin-4-amme; 

2<(2/0-2-{[(4-{[3-methyl^(^^ 
yl)oxy]metiiyl}piperidiii-l-yl>2-oxoethanol; 
25 2<(310-3-{[(4.{[3^Uoro^pyridi^ 
yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

2<(319-3-{[(4-{[3-(^OTO^U-to^^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2 .[(3/Q-3<{[4<{3^MOTO^[(5<ne^ 
30 quinazolin-5-yl]oxy}methyl)piperidin-l-yl]-2-oxoethanoU 

2<C3^3-{[(4-{[3^oro-4^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxo€thanol; 
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2^(3^-3-{[(4-{[3-cWoro^l,3-thiazol^ylmethoxy)phenyl]amm 
yi)oxy]metiiyl}pipeii(iin-l-yl)-2-oxoethaiiol; 

2^(3£>3-{[(4-{[3^hloro^(pyridin-2-y^^ 
yl)oxy]methyl}pyrrolidin-l-yl>2-oxoethanol; 
5 jvL[3^Moro^(pyridin-2-ylmeto^ 
pyiroUdin-3-yl}methoxy)qiuiiazoliii-4-aniine; 

jV--[3^Moro^(pyridin-2-ylmet^ 
yljmethoxy } quinazolin-4-amine; 

2^(3$-3-{[(4-{[3<hl«o-4-(p^^ 
10 yl)oxy]methyl}pyrrolidin- 1 -yl)-2-oxoethanol; 

^-[3Hchl<«o-4Kpyii^ 
pyrroUdin-3-yl}methoxy)quiiiazolin-4-amiQe; 

(jv:[3^aro^yridin-2-y^^ 
yl]methoxy} quinazolin-4-aniine; 
15 tf.[3*Woro^yridm-2-yta^ 

morpholu^2-yl}methoxy)quinazolin-4-aniine; 

2^(2i$-2-{[(4-{[3^Moro^yridi^ 
y!)oxy]metiiyl}morpholin-4-yl>2-oxoefhanol; 

2-(Sy2-{[(4- {[3^moro-4Kpyndin-2-ylmethoxy)phenyl]amino}quii^ 
20 yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 

jV-[3^Moro^yridin-2^1^ 
moipholin-2-yl}methoxy)quinazolin^amiiie; 

2^(2^2-{[(4-{[3<Moio4<1^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethaiiol; 

25 Njp4MBmMl&tt>*^ 

piperidin-2-yl}methoxy)quinazolin^-a3iiiiie; 

i^[3^Moro^yridin-2-ylmelioxy)phenyl]-5-{[(2/i>l<pyrroUdin-l^ 

ylacetyl)pyrroUdin-2-yl]methoxy}quinazolin^amiiie; 

jy/:{3<nethyl^[(6<nethylpyri^ 
30 ylacetyl)pyaoUdin-2-yl]metiioxy}quii^olin^ainiiae; 

2-[(2i?)-2K{[4K{3-cWoro^[(6-methylpyridin-3-yi)oxy]phenyl}amino 

yl]oxy}methyl)pyrrolidiii-l-yl]-2-oxoethaiiol; 
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2-[(25)-2-({[4-({3-c^ 
yl]oxy}methyl)pyirolidin-l -yl]-2-oxoethanol; 

2<(2R)-2-{[(4-{[3^Woro^(pyridin-3-yloxy)phenyl]aii^ 
yl)oxy]methyl}pyrrolidin-l -yl)-2-oxoethanol; 
5 2-((2S)-2- {[(4- {[3^hloro^^yridin-3-yloxy)pte 

yl)oxy]methyl}pyrrolidin-l -yl)-2-oxoethanoi; 

2-[(3ii)-3-({[4-({3-methyl^[(6-methylpyridin-3-yl)oxy]p 
yl]oxy}methyl)morpholin-4-yl]-2-oxoethanol; 

2<(3i?)-3- {[(4- {[3^Moro-4^yridiB-2-ylmethoxy)pheny 
10 yl)oxy]methyl}moipholin«4-yl)-2-oxoethanol; 

. 2-[(2R)-2r({[4^{3rmethylr4r[(6rmethylpyri 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; . 

2-[(2iS)-2<{[4^{3-methyl^ 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; and 
15 2-[(2£)^methyl-2K{[4^{3-me^ 
quiiiazolm-5-yl]oxy}me 

or a phannaceutically acceptable salt thereof. 

Further particular compounds of the invention are, for example, one or more 
quinazoline derivatives of the Formula I selected from: 

20 2<(2R>2-{[(4-{[3^Uoro-4^ 

yl)oxy]methyl}pyrrolidin-l-yl>2-QXoeftanol; 

2<(2S)-2-{[(4-{[3^Moro^fc^ 
yl)oxy]methyl}pyrrolidin-l -yl>2-oxoethanol; 

jV"-[3^hloro-4^yrid^ 
25 pyrrohdin-2-yl}meflioxy)quiiiazolin^aiiiine; 

^.[3<Moro^(pyridin-2-ylmethoxy)phenyl]-5-( {(2S)-l-[(dimethylamino)acetyl] 
pynrohdin-2-yl}methoxy)quinazolin-4-amine; 

2^(3S)0- {[(4- {[3-cWoro^(pyridin-2.ylmethoxy)phenyl]amm 
yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 

30 ^[3^hloro-4^yri^ 

morpholin-3-yl} methoxy)quinazolin^aniine; 
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2K(2/0-2-{[(M[3^hlo^ 
yl)oxy]methyl}piperidin-l.yl)-2-oxoethaiioU 

yl)oxy]methyl}piperidiii-l-yl)-2-oxoethanol; 

5 W ^oro^(p^^ 

piperidin-2-yl}methoxy)quinazolin-4-ainine; 

H(2Ji>2-{[(4-{[3^hloro^(pytidin-2.ylmethoxy)ph^ 

yi)oxy]methyl>pynoUdin4-yl>2.ine&yl4^optopan.2-oU 

H ((2l9-2-{[(4-{[3-cM^^^ 

10 y i)oxyJm<^yl}*yrroU^ 

(2S>H(2^)-2-{[(4-{[3^oro^(pyridin.2.ylme^ 

yl)oxy]methyl}pym>Hdiii-l-yl)-l-oxopropan-2-ol; 

W «Moro^l>t^^^ 
pyrroUdm-2-yl>methoxy)qumazolin^aniine; 

15 2 <(2/0-2-{[(M[3^oro^^ 
yl)oxy]methyl}pyrroUdiii-l-yi)-2-oxoe4anoU 

W ^Moro^[(5-methylisoxazo^ 

[(dimethylar^^ 

20 quinazoM-5-yl]^^ 

2<(2S)-2-{[(4-{[3^^ 
yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanoU 

2«2*>2-{[(4-{[3-c^^ 
yl)oxy]methyl}pyiroUdin-l-yl>2-oxoethanol; 

25 2 -{(3S>3-[3«Uoro^yri^ 
yl)oxy]piperidin-l-yl}-2-oxoethanol; and 

piperidin^-yl}oxy)quinazolin-4-amme; 

or a phaimaceuticaUy acceptable salt thereof. 
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Further particular compounds of the invention are, for example, one or more 
quinazoline derivatives of the Formula I selected from: 

2-((2R)-2- {[(4- {[3<Moro^(pyridm-2-ylmemoxy)phenyfl 
yl)oxy]memyl}pyrroUdm-l-yl>2^>xc«thanol; 

5 2<(2S^2-{[(4-{[3^Moro^(pyridm-2-yta^ 
yl)oxy]memyl}pyrrohdin-l-yl)-2-oxoethanol; 

2<(35)-3-{[(4-{[3^moro-4Kpyridm-2-ylmemoxy)phenyl]anm 
yl)oxy]methyl}morpholin-4-yl>2-oxoethanol; 

2<(2J?)-2- {[(4- {[3^Woro-4^yri<im-2-ylmemoxy)phenyl]ann^ 
10 yl)oxy]memyl}piperidinrl.ryl)-2-oxoethanol;. 

2K(2^-2-{[(4-{[3^Worc-4Kpyridm-2-ylmemoxy)phenyl]amm 
yl)oxy]memyl}piperia^n-l-yl)-2-oxoethanol; 

H(22l)-2-{[(4-{[3^hloro-4^yridm-2-yImemoxy)phenyl]amm 
yl)oxy]memyl}pyrrolidin-l-yl>2-methyl-l-oxopropan-2-ol; 
15 l-[((2i?>2-{[(4-{[3^Uoro-4Kpyridin-2-ylmemoxy)phenyl3amm 
yl)oxy]memyl}pyrroUdm-l-yl)carbonyl]cyclopropanol; 

3^<^2-{[(4-{[3^*loro-4-(py^ 
yl)oxy]memyl}pyrroUdm4-yl)-2^-dimethyl-3-oxopropan-l-ol; 

(2^H(^2-{[(4-{[3-chlo«^^ 
20 yl)oxy]memyl}pyrroUdin-l-yl)-l-oxopropan-2-ol; 

JvH3^oro^yridm-2-ylmemoxy)ph^ 
yl]methoxy} quinazolin-4-amine; 

iV^[3-CWoro^yridin-2-ylmemoxy)phenyl]-5-{[(2i?)-lKmeto 
yl]memoxy}quinazolm^-amine; 
25 2-{(35)0-[(4-{[3^Woro^yridm-2-ytoemoxy)phenyl]ammo}qui^ 
yl)oxy]pyirotidm-l-yl}-2H)xoethanol; 

2-{(3£)-3-[(M[3^moro^yridm-2-y^ 
yl)oxy]pyrroUdin-l-yl}-2-oxoethanol; 

^[3-<^orc^(pyri<un-2-yto^ 
30 yl]oxy}quinazolm^-amine; 



PCT/GB2004/003936 

WO 2005/026152 

2 «220-2-{[(4-{[3-C^^ 

yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2-[(2*>.2<{[4<{3^o^ 
cpunazolm-5-yl^ 

5 2 «2J0-2-{[(4-{[3*Mo^^ 
yl)oxy]methyi}pyrroUdin-l-yl>2-oxoetbaiiol; 

2«210-2-{[(4-{[3«hlo^^ 
yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2-{(3S>3-[3K;Uoro-4-(pyridin-2-ylmetiioxy) P henyl]amino^ 

10 yl)oxy]piperidin,l-yl}-2K)xoethanol; .... 

2-{(3*>3-[3-cMoro-4-^^ 
yl)oxy]piperidin-l-yl}-2-oxoethanol; 

(2J0-H(2*)-2-{[(M[3^^ 
yl)oxy]methyl}pytroUdin-l-yl>l-oxopropan-2-ol; 

15 2 -((3*>3-{[(M[3-cMo^ 

yl^xylmethyn-^methylpiperazin-l.yl^-oxoethanoU 

2-((3S)-3-{[(4.{[3^hloro^yridin-2-ylmethoxy)pheny^^ 

yl)oxy]methyl}-4-methylpiperazin-l-yl)-2-oxoetbaiiol; 

2 «2J9-2-{[(4-{[3-cMor^^ 
20 yl^xylmethy^-^methylpiperazm-l-ylH-oxoethanol; 

2-((2^-2-{[(4-{[3^oro^yridin-2-ylmelhoxy)phenyl]^ 
yi)oxy]methyl}-4-methylpiper a zin.l-yl>2-oxoethanol; 

M (2J9-2-{(lSH-[(M[3^^ 
yl)oxy]etiiyl}pyiroUdm-l-yl)-2-oxoethanol; 

25 ^ {( uo.H(4.{N^^ 

5-yl)oxy]ethyl}pyrroUdin-l-yl>2-oxoethanol; 
2-[(2^2<{[M{3-cWo^ 

qato lin-5-yl]oxy}m^^ 

2-[(25)-2<{[4K{3-cWoro^[(2-fluorobenzyl)oxy]phenyl}^ 

30 yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoethanol; 
2-[(2S)-2-U[M{3-ctaloro^^ 
yl]oxy}methyl)pyrroUdin-l.yl]-2-oxoethanol; 
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2-((2S)-2-{[(4- {[3^Moro^U-thiazo^ 
yl)oxy]methyl}pyrrolidin- 1 -yl>2-oxoethanoi; 

2<(2S)-2-{[(4-{[3-cMoro^fr 
yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethaiiol; 
5 2-[(2iQ-2-({[4K{3-chlor(^ 
cpiinazolin-5-yl]oxy}met^^ 

2-[^>2<{[4-({3<Moro^[(2-fhwro 
yl]oxy}methyl)piperidin- l-yl]-2-oxoethanol; 

2-[(2jR)-2<{[4K{3-cMoro^[(3-£luorobenzyl)oxy]phenyl^ 
10 yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2-((2R)-2- {[(4- {[3-chloro-4r(l 3-tMazolT4-ylmethoxy)phenyl]amino} quinazolin-5- 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanoi; 

2-((2il)-2- {[(4- {[3s:hloro^-(pyrazin-2-ylmethoxy)phenyl]anm quinazolin-5- 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 
15 2-[(2£>2<{[4-({3-methy^ 

yl]oxy}methyl)pyrroUdin-l-yi]-2-oxoethanol; 

2-[(2^2<{[4-({3-methyl^[(6-methylpyridin-3-yl)oxy]ph 

yl]oxy}methyl)pyrrolidin-l -yl]-2-oxoethanol; 
2^4-{[(4-{[3^Moro-4^yri^ 
20 yl)oxy]methyl>piperidin-l-yl)-2-oxoethanol; 

2<4-{[(4- {[3-chloro-4-(l ^-thiazol^ylmethoxy)^^^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2.(4-{[(4-{[3^moro^Kl>3-tl^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 
25 2-[4^{[4<{3^hloro^[(3-fluoroben2yl)oxy]phenyl}amin 

yl]oxy}methyl)piperidin- 1 -yl]-2-oxoethanol; 

2-[4-({[4-({3^hloro^[(6-methylpyridin-2-yl)methoxy]phe 

yl]oxy}methyI)piperidin- 1 -yi]-2-oxoethanol; 
2<(2S)-2-{[(4-{[3-methyl-^ 
30 yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 

2^(2iS)-2-{[(4-{[3-methyl^(pyrazin-2-ylmethoxy)ph 
yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 
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2<(2ii)-2-{[(4-{[3-methyl-^ 

yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanoU 

2K(2i?)-2-{[(4-{[3-methyl^(pyrazin-2-ylmethoxy)phenyl]anik 

yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 
5 2 <(2^)-2-{[(4-{[3-methyWl,3-thiazol-4-ylmethoxy)phenyl]amino}q^ 

yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2-[(2i?>2K{[4-({3-methyl^[(5-me1hylisoxa2ol-3-yl)methoxy]phenyl}ain^ 

qaii^olin-5-yl]oxy}methyl)pyCToUdin-l-yl]-2-oxoethanol; 

5-{[(2J?>Hmethoxyacetyl)pyiroUdin-2-yl]methoxy}-^-{3-methyl^ 

10 methylisoxazol-3-yl)methoxy]phenyl}quinazolin-4-amine; 

5-{[(2J?HKmethoxya<^l)pytroUdin-2,yl]methoxy}-^[3-me^ 

ylmelhoxy)phenyl]quiriazolin-4-aiiiine; 

5.{[(2R>Hmethoxyacetyl)pyiroUdin-2.yl]meflioxy}-^-P 

ylmethoxy)phenyl]quinazolin-4-amine; 

15 2 -((2*)-2T{[(M[3-methyl^y^^ 
yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

2K(^M[(MP<&i«o-4Kpy^ 

yl)oxy]methyl}piperidiii-l-yl)-2-oxoethaiioU 

2<(329-M[(MP-cM«^ 
20 yl)oxy]methyl}piperidin-l-yl)-2-oxoetiiaiioU 

2-[(3J?)-3K{[4^{3^Woro-4-[(5-methyUsoxazol-3-yl)methoxy]phenyl}amiiio) 

quinazolin-5^yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2-((3S)-3-{[(M[3^Moro-4-(pyrid^ 

yl)oxy]methyl}piperidin- l-yl)-2-oxoethanoU 

25 2 K(3$- 3 -{[(M[ 3 ^oro-4<l>thiazol^^^ 

yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2<(3*>3-{[(4-{[3KMoro-4-(p^^ 

yl)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

W -cMoro-4-(pyridm^^^ 

30 yl]methoxy}quinazolin-4-amine; 

2<(3S)-3-{[(4-{[3-cU0i^^ 
yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 
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yl]methoxy } quinazolin-4-amine; 

2<(2R)-2-{[(4-{[3^hloro^yridin-2-ylmethoxy)phenyl]aniino}qui^ 

yl)oxy]methyl}moipholin-4-yl)-2-oxoethanol; 
5 2 <S)-2-{[(4-{[3^moro^(pyrid^ 
yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 

2<(2^-2-{[(4-{[3^moro^(l,3-thiazol^ylmethoxy)phenyl]amino}q 

yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

10 y l]oxy}methyl)pyrxoUdin-l-yl]-2-oxoethanol; 

yl]oxy}methyl)pyiroUdin-l-yl]-2-oxoetbanol; 

2<(2^>2-{[(4-{[3^bloro^yridin-3-yloxy)phenyl]amino}qu^ 

yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanoU 
15 2 <(2^2-{[(4-{[3^M<m>^(pyrid m ^ 
yl)oxy]methyl}pynolidin-l-yl>2-oxoethanol; 

2-[(3JJ>3<{[4^{3-melhyl^[(6-methylpyridin-3-yl)oxy]ph^ 

yl]oxy}methyl)moipholin-4-yl]-2-oxoetbanol; 

2<(3/?)-3-{[(4-{[3^hloro^yridin-2-ylmethoxy)phenyl]ainino}qi^ 

20 yl)oxy]methyl}moipholin-4-yl)-2-oxoethanol; 

2-[(2*>2<{[4<{3-memvl^[(6-^^ 

yl]oxy}metbyl)piperidm-l-yl]-2-oxoethanol; 

2-[(2S)-2K{[4K{3-methyl^[(6-methylpyridin-3-yl)oxy]phenyl}an^^ 

yl]oxy}methyl)piperidiii-l-yl]-2-oxoethanol;and 
25 2 -[(2R)^methyl-2<{[4-({3-methyl^[(6-methylpyridinO-yl)oxy]pte 

quinazolin-5-yl]oxy}methyl)piperaziii-l-yl]-2-oxoethanot 
or a pharmaceutically acceptable salt thereof. 

Further particular compounds of the invention are, for example, one or more 
quinazoline derivatives of the Formula I selected from: 
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2-((2R>2- {[(4- {[3^Uoro^(pyridin-2-ylmethoxy^ 
yl)oxy]methyl}pyirolidin-l-yl)-2-oxoe1hariol; 

2-((2R)-2- {[(4- {[3^Uoro-4^yridm-2-ylmethoxy) 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 
5 H(2/?>2-{[(4-{[3^hlorcH4^yridin-2-ylmethoxy)phenyl]amino}qm 
yl)oxy]methyl}pyrrolidin-l-yl>2-metiiyH-oxopropan-2-ol; 

1 .[((2/?>2- {[(4- {[3^Uoro-4^pyridin-2-yImethoxy)phenyl]amin 
yl)oxy]methyl}pyrrolidin-l-yl)carbonyl]cyclopropanol; 

3^(2#)-2-{[(4-{[3-cMoro-4<pyridin^ 
10 yl)oxy]metbyl}pyn:QUdin4ryl>2>dimethyl-3^xopropan-l^ . ... 

2-((2R)-2- {[(4- {[3^Woro^l,3-fliiazol^ylmethoxy)phenyl]amino} quinazolin-5- 
yl)oxy]inethyl}pyrrolidin-l-yl>2-oxoetbaiiol; 

2-((2R)-2- {[(4- { [3^Uoro-4<pyrazin-2-ylmethoxy)phenyl]amino} quinazolin-5- 
yl)oxy]methyl}pynolidin-l-yl>2-oxoethanol; 
15 (2i?)-H(2J?>2-{[(4-{[3^Woro-4^yridin-2-ylmethoxy)phenyl]amm quinazolin-5- 

yl)oxy]methyl}pyirolidin-l-yl>l-oxopropan-2-ol; 

2^(35)-3-{[(4-{[3^Moro^(pyridin-2-ylmethoxy)pheayl]aniino}^^ 
yl)oxy]methyl}^methylpiperazin-l-yl)-2-pxoetlianol; 

2<(2£>2-{[(4_{[3^Moro-4Kpyridm^ 
20 yl)oxy]methyl} -4-methylpiperazin-l -yl>2-oxoethanol; 

2<(2ii)-2-{(15>l-[(4-{[3^oro^(pyridin-2-ylmethoxy)phenyl]amino} quinazolin- 

5-yl)oxy]etitiyl}pyirolidin-l-yl>2-oxoethanol; 

2<(2K)-2- {(l£)-l-[(4- {[3^Woro^(pyridin-2-ylmethoxy)phenyl]amino} qiainazolin- 
5-yl)oxy]ethyl}pyirolidin-l-yl>2-oxoetihanol; 
25 2-[(25)-2<{[4K{3^Moro^[(2-fluorobe^ 

yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoetliaiiol; 

2-[(25)-2<{[4^{3^moro^[(3-fluorobenzyl)oxy]phenyl}amino)quinazolin-5- 

yl]oxy}methyl)pytrolidin-l-yl]-2-oxoethaiiol; 

2-((2^2-{[(4-{[3^moro^(l,3-tbiazol-4-ylmethoxy)phenyl]amino} quinazolin-5- 

30 yl)oxy]methyl}pyrrolidin-l -yl>2-oxoethanol; 
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j\T-[3^hloro^(pyrazin-2-^^ 
pyrroUdin-2-yl}methoxy)quin^ 

2-[(2£)-2^{[4^{3^Moro^[(^^^ 
quina2olin-5-yl]oxy}methyl)piperidin-l-yl]-^ 
5 2-[(22?>2K{[^{3^Uoro^[(2-fluorobenzyl)oxy]phenyl}amm 

yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2-[(2R)-2-( {[4-( {3-chloro-4-[(3-fluorobenzyl)oxy]phOTj1} amino)quinazolin-5- 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2<(2/0-2-{[(4-{[3-cttoro^(l> quinazolin-5- 
10 yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

2<(2£)-24[(4t{[3h;1^ 
yl)oxy]methyl} piperidin- 1 -yi)-2-oxoethanoi; 

2-[(25)-2<{[4<{3-methyl^[(^ quinazolin-5- 
yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoethanol; 
15 2-{(2Ry2-{[(4-{[3-me^ 

yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 

2<(2K)-2-{[(4-{[3Hmethyl^ 
yl)oxy]methyl}pyiToUdin-l-yl)-2^xoe1hanol; 

2-[(2R)-2<{[4-({3-methyl^[(5-methylisoxazol-3-yl)methoxy]p 

20 quiiiazolm-5-yl]ox 

2<(2iS)-2-{[(M[3^Woro^P^ 
yl)oxy]methyl}moiph61in-4-yl)-2-oxoethanol trifluoroacetate; 

or a pharmaceutical^ active salt thereof 

Further particular confounds of the invention are, for example, one or more 

25 quinazoline derivatives of the Formula I selected from: 

2<(2R)-2-{[(4-{[3^Moro-4<^ 
yl)oxy]methyl}pyrrolidin-l-yl>2-oxoeflianol; 

2-((2K)-2-{[(4- {[3-cMoro-4^yridin-2-ylme^ 
yl)oxy]methyl}piperidin- 1 -yl)-2-oxoethanol; 
30 3-((2/2)-2-{[(4-{[3-cUoro^(pyridin-2-ylmethoxy)phenyl]ainm 
yl)oxy]methyl}pyiroUdin4-yl)-2^-dimethyl-3-oxopropan-l-ol; 
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2 <(2*)-2-{[(4-{[3<^^ 
yl)oxy]methyl}pyiroUdin-l-yl)-2-oxoethaiiol; 

(2 a >K (2/9-2-{[(4-{[3«Mor^^ qU1MZ 
y l)oxy]metliyl}pyrroUdiji-l-yl)-l-oxopropaii-2-ol; 

5 2 <pS>3.{[(4-{[3«Moro^ 

yl)oxy]methyl}-4-methylpiperazin-l-yl>2-oxoethanol; 

2 <(2J?>2-{[(4-{[3^hlor(>4<pyridm-2.ylmeth^ 
yl)oxy]methyl}-4-methylpiperazin-l-yl)-2-oxoethanol; 

10 yl]oxy}methyl)piperidiii.l-yl]-2-oxoethanol; 

2-[(2*>2K{iM{3^^ 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2<(2*>2-{[(4-{[3^Worc^l>^ 
yl)oxy]methyl}piperidm-l-yl)-2-oxoethanoU 

15 M (a9-2-{[(4-{[3^moro^^^ 

y l)oxy]methyl}piperidin-l-yl)-2-oxoeflianoUand 

yl]oxy}methyl)pyiroUdin-l-yl]-2-oxoethanol; 

or a pharmaceutically active salt thereof. 
20 Further particular compounds of the invention are, for example, one or more 

quinazoline derivatives of the Formula I selected from: 

2-((3S>3-{[(4-{[3^moro^ 
yl)oxy]memyl}^memylpiperazin-l-yl)-2-oxoethanol; 

2K(2^2-{[(4-{[3-cMoro^^ 

25 yl)oxy]memyl}pyrroUdm-l-yl)-2-oxoethanol; 

2-[(2*W{[4K{3-mefcy^ 
yl]oxy}memyl)pyrroUdin-l-yl]-2-oxoemanol; 

5.({(2^)4-[(dimemylammo)acetyl]pyrroUdm-2^ 
memylpyridm-3-yl)oxy]phenyl}quinazolm^amine; 

30 2 -[(2S)-2«[4<{3-Memyl^^^^ 
yl]oxy}memyl)pyrroUdin-l-yl]-2-oxoethanol; 
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5<{(2S)-l-[(dmethylamino)ac^ 
methylpyridin-3-yl)oxylpheayl}quina2olin-^amiiie; 

2^4-{[(4-{[3^Woro-4Kpyridin-2-ylmethoxy)phenyl]airiino}qui^ 
yl)oxy]meliiyl}piperidin-l-yl)-2-oxoethaaol; 
5 2<4-{[(4-{[3^hloro^<l,3-thiazol^ylmethoxy)phenyl]ainino}quinazolin-5- 

yl)oxy]methyl}piperidin-l-yl)-2-oxoethaaol; 

2-(4-{[(4-{[3^Woro^l,3-thiazol-2-ylmetiioxy)phenyl]ainino}quniazo 

yl)oxy]methyl}piperidin-l -yl)-2-oxoethanol; 

2-[(2/?>2K{[4K{3-methyl^[(5-methylisoxazol-3-yl)meAoxy]pheayl}amino) 

10 quinazolin-5-yl]oxy}methyl)pyirolidin-l-yt]-2-oxoethanol; 
5-{[(21Q4<memoxyacetyl)pyiroli^ 
methyUsoxazol-3-yl)methoxyiphenyl}quiiia2X)lin^ainine; 
tf-[3KMoro^yridm-2-ylmemoxy)p^^ 

yl]methoxy } quinazolin-4-amine; 
15 2<(3S)-3-{[(4-{[3^hloro-4^yridin-2-yImethoxy)phenyl]amino 

yl)oxy]mefliyl}pyrrolidin-l-yl)-2-oxoethanol; 

Ar-{3-methyl^[(6-methylpyri^ 
ylacetyl)pynroUdin-2-yl]methoxy}qumazolin^amine; 

2-[(2fl>2K{[4<{3^Moro^[(6-memylpyri^ 
20 yl]oxy}methyl^)yrrolidin-l-yl]-2-oxoethanol; 

2-[(25>-2K{[4<{3-cMoro^[(6-me^^ 
yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoethaiiol; and 

2^(25)-2-{[(4-{[3^mon>^(pyridinO-yloxy)phenyl]amino}qm 

jd)oxy]methyl}pyrroUdin-l-yl)-2-oxoethaaol; 
25 or a phannaceutically active salt thereof. 

Further particular compounds of the invention are, for example, one or more 
quinazoline derivatives of the Formula I selected from: 

2-[(2£>2<{[4-({3-me%l^[(6-me% 
yl]oxy}memyl)pyrroUdin-l-yl]-2-oxoethanol; 
30 ^4.{[(4-{[3<Uoio4{l>tori^ 
yl)oxy]memyl}piperidin-l-yl)-2-oxoethanol; 

2-[(2i?)-2<{[4^{3-memyl^[(5-memylisoxazol-3-yl)memoxy]phenyl}aniino) 

quinazolm-5-yl]oxy}memyl)pyrroUdin-l-yl]-2-oxoethanol; 
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2-[(2Jl>2<{[4<{3<Moro^[(6-me%te^ 
yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoethaiiol;and 

2-[(25)-2<{[M{3^hloro^[(6<nemylpyri^ 
yl]oxy}methyl)pytrolidin-l-yl]-2-oxoethaii6l; 

5 or a pharmaceutically active salt thereof. 

A further particular compound of the invention is, for example, a quinazoline 
derivative of the Formula I selected from: 

2-{(3^3-[(4-{[3^UorcH4^pyridm-2-ylmemoxy)phenyl]ammo}o^ 
yl)oxy3pyrrolidin-l-yl}-2-oxoethanol; and 

10 2-{(31l)-3-[(4-.{[3*cMoi»-^ 
yl)oxy]pyrrolidin-l-yi}-2-oxoemanol; 

or a pharmaceutically acceptable salt thereof. 

A further particular embodiment of the compounds of Formula I is a quinazoline 
derivative of the Formula Id: 




15 



Id 



wherein: 

R 1 is selected from hydrogen, hydroxy, (l-6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyl-(l -6C)alkoxy, 

and wherein adjacent carbon atoms in any (2-6Qalkylene chain within a R 1 
20 substituent are optionally separated by the insertion into the chain of a group selected from O, 
S, SO, S0 2 , N(R 3 ), CO, CON(R 3 ), N(R 3 )CO, S0 2 N(R 3 ) andN(R 3 )S0 2 , wherein R 3 is 
hydrogen or (l-6C)alkyl, 
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and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, tbioxo, 
(l-6C)alkoxy, (l-6C)alkyltmo, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6Qalkylamino, 

5 di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl,N-(l-6C)alkylcarbamoyl, 

M,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-( 1 -6C)alkyl-(2-6Qalkanoylamino, N-(l -6C)alkylsulfamoyl, 
N^u4(l-6C)alkyl]sutfamoyl, (l-6C)alkanesulfonylamino and 
N<l-6C)all^Hl^C)alkanesulfonylamino; 

10 Y is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and 

(2-4C)alkynyl; " * ' 
aisO, l,2or3or4; 

each R 2 , which may be the same or different, is selected from halogeno, (l-4C)alkyi, 
(l-4C)alkoxy, (2-4C)alkenyl and (2-4Qalkynyl; 

15 X 2 is a direct bond or is selected from O, S, OC($.%, SC(R 4 )2, SO, SOj, N^ 4 ), CO 

and N^^CR 4 ^ wherein each R 4 , which may be the same or different, is selected from 
hydrogen or (l-6C)alkyl, and Q 2 is aryl or heteroaryl, 

and wherein Q 2 optionally bears one or more substituents (for example 1, 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 

20 carboxy, carbamoyl, sulfemoyl, formyl, mercapto, (l-6C)alkyi, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6Qalkylthio, (l-6C)alkylsulfinyl, 
(l-6C)alkylsulfonyl, (l^C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^i-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2^C)aIkanoylamino, N<l-6C)alkyH2-6Qalkanoylamino, (3- 

25 6C)alkenoylainino, N<l-6C)alkylK3-6C)alkenoylaimino, (3-6C)alkynoylamino, N-(l- 
6C)alkyH3-6C)alkynoylamino, N-(l-6C)aIkylsulfamoyl, N^L-di-[(l-6C)alkyl]sulfemoyl, 
(l-6C)alkanesulfonylamino, NKl^)alkyHl-6Qalkanesulfonylamino, and a group of the 
fonnula: 

30 wherein X 4 is a direct bond or is selected from O, CO and NCR 6 ), wherein R 6 is 

hydrogen or (l-6C)alkyl, and R 5 is halogeno-(l-6Qalkyl> hydroxy-(l-6C)alkyl, carboxy-(l- 
6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyanc-(l-6C)alkyl, amino-(l-6C)alkyl, N- 



WO 2005/026152 



81 



PCT/GB2004/003936 



(l-6Qalkylanmo-(l-6C)^ 

(2-6C)alkanoylamino-(l-6C)alkyl, N<l^QalkyK2-6C)alkanoylamino-(l-6C)alkyl, 

(l-6C)a]koxycarbonylamino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

N<l-6C)alkylcarbamoyHl-6C)alkyl,^ 
5 sutooyl(l-6C)alkyl,NKl-6C)a]kylsulfemoyl(l-6C)alkyl, N,N 

di-(l-6C)alkylsulfemoyl(l-6C)alkyl, (2-6C)alkanoyt-(l-6C)alkyl, (2-6C)alkanoyloxy-(l- 

6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within -X^Q 2 optionally bears on each said CH 2 

or CH 3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a 
10 substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy, (l^alkylamino and di-[(l- 

4C)alkyl]amino; 

X 1 is a direct bond or C(R\ wherein each R 7 , which may be the same or 
different, is selected from hydrogen and (l-4C)alkyl; 

ring Q 1 is a 4, 5, 6 or 7 membered saturated or partially unsaturated heterocyclyl 
15 group containing 1 nitrogen heteroatom and optionally 1 or 2 additional heteroatoms selected 
from O, S and N, and which ring is linked to the group X 1 by a ring carbon; 
X 3 is a group of the formula: 

-(cr 8 rV(cr 10 R 1 V 

whereinp is 0, 1, 2, 3 or4 andqis 0, 1, 2, 3 or 4, 
20 each of R 8 , R 9 , R 10 and R u , which may be the same or different, is selected from 

hydrogen and (1 -6C)alkyl, and 

Z is selected from amino, (l^Qalkylamino, di-[(l-6C)alkyl]amino and heterocyclyl, 
provided that when p and q are both 0, then Z is heterocyclyl, 
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a Z substituent 
25 are optionaUy separated by the insertion into the chain of a group selected from O, S, SO, 
S0 2 , N(R 13 ), CO, -C=C- and -C=C- wherein R 13 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within any Z, X 1 or X 3 group, other than a CH 2 
group within a heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more 
halogeno or (l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, 
30 carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6Qalkylsulfinyl, (l-6C)alkylsulfonyl, (l-6Qalkylamino, m-[(l-6C)alkyl]amino, 
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N-(l-6C>lkylcarbamoyl, N£-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6Qalkanoylaniino, N<l^QalkyK2-6Qalkanoylamino, 
N-(l-6Qalkylsulfamoyl, N^-di-[(l-6C)alkyl]sulfemoyl, (l-6C)alkanesutfonylamino and 
N-(l -6Qalkyl-(l -6C)alkanesutfonylamino, 

5 and wherein any heterocyclyl group represented by Q 1 or within a Z substituent 

optionaUy bears one or more (for example 1, 2 or 3) substituents which may be the same or 
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, 
mercapto, (l-6C)alkyl, (2-6Qalkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6Qalkylthio, 
(l-6C)alkylsulfinyl, (l-6Qalkylsulfonyl, (l-6C)alkylamino, m-[(l-6C)alkyl]amino, 

10 (2-6C)alkanoyl, (2-6Qalkanoyloxy and from a group of the formula: 

• - - -X«-R 14 

wherein X 6 is a direct bond or is selected from O, CO, SO* and N(R 1J ), wherein R 15 is 
hydrogen or (l-4C)alkyl, andR 14 is halogeno-(MC)alkyl, hydroxy-(l-4C)alkyl, 
(MC)alkoxy<l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
15 N^MQalkylammo<l^Qa^ 

and wherein any heterocyclyl group represented by Q 1 or within a Z substituent 
optionally bears 1 or 2 oxo or thioxo substituents; 
or a pharmaceutically acceptable salt thereof. 

In this embodiment a particular value for Q 2 is phenyl or a 5 or 6 membered heteroaryl 
20 ring containing 1 nitrogen heteroatom and optionally 1 additional heteroatom selected from O, 
S and N, and wherein Q 2 optionally bears one or more substituents as defined above. 

More particularly, in this embodiment Q 2 is selected from phenyl, pyridyl (such as 2- 
or 3-pyridyl), pyrazinyl (such as 2-pyrazinyl), 1,3-thiazolyl (such as l,3-tbiazol-2-yl, 1,3- 
thiazol-4-yl or l,3-thiazol-5-yl) and isoxazolyl (such as 3-isoxazolyl, 4-isoxazoiyl or 5- 
25 isoxazolyl), and wherein Q 2 optionally bears one or more substituents as defined above. For 
example, in this embodiment, Q 2 may be selected from 2-fluorophenyl, 3-fluorophenyl, 2- 
pyridyl, 3-pyridyl, 6-methylpyrid-2-yl, 6-methylpyrid-3-yl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
thiazol-4-yl, U-thiazol-5-yl and 5-methyl-3-isoxazolyL 

In this embodiment a particular value for X 2 is O or OCH 2 . 
30 In this embodiment a particular value for a is 0 or 1, more particularly 0. 
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In this embodiment, a particular value for Y is halogeno (such as chloro or fluoro, 
particularly chloro) or (l-4C)alkyl (such as methyl). 

In this embodiment R 8 , R 9 , R 10 and R u are particularly hydrogen. Thus, in this 
embodiment, a particular value for X 3 is -(CH 2 ) r , wherein r is 1, 2, 3, 4, 5 or 6. More 
5 particularly, in this embodiment X 3 is -CH2-. 

In this embodiment, the sum of p and q is suitably 1, 2, 3, 4, 5, or 6. When the sum of 
p and q is 1, then Z is particularly heterocyclyl. 

In this embodiment, the group Z-X 3 - is suitably dimetoylaminomethyl or pyrrohdin-1- 
ylmethyl. 

10 In this embodiment,^ 1 is particularly a 5 or 6. membered saturated heterocyclyl group 

containing 1 nitrogen heteroatom and optionally 1 or 2 (for example 1) additional heteroatoms 
independently selected from oxygen, nitrogen and sulfur, and which ring is linked to the 
group X 1 by a ring carbon. For example, Q 1 is selected from azetidinyl, pyrrolidinyl, 
piperidinyl, homopiperidinyl, piperazinyl, morpholinyl and thiomorpholinyl (particularly 

15 pyiroUdmyl, piperidinyl, piperazinyl and morpholinyl). 

Particular compounds of the invention are, for example, one or more quinazoline 
derivatives of the Formula Id selected from: 

tf r [3<hloro-4Kpyridm-2-yta^ 
pyrrolidin-2-yl } memoxy)quinazolin-4-amine; 

20 jV"-[3^hloro^yridm-2-ylmeto 
pyrrolidin-2-yl} memoxy)quinazolin-4-amine; 

tf-[3^Wc»x>^yri<im-2-ylmemoxy)ph^ 
morohohn-3-yl}memoxy)qumazoIm^amine; 

iV"43^moro^yridm-2-ylmemoxy)phenyl]-5-({(2i?)-l-[(dmiemyla^ 
25 piperidm-2-yl}memoxy)quina2»lm^amine; 

j\q3^ttoro^(pyridm-2-ylmemoxy)ph^^ 
piperidm-2-yl}memoxy)qumazolm^amine; 

Aq3^Woro^-(pyridm-2-ylmemoxy)ph^ 
pynolidm-3-yl}oxy)quinazolm^amine; 
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jV^[3^±laro^l,3-thiazol^ 
p)nToUdin-2-yl}methoxy)quinazoliii-4-amiiie; 

i^-{3-chloro-4-[(5-methylisoxazol-3-yl)methoxy]phenyl}-5-({(2/?)-l- 
[(dimethylamino)acetyl]pynoU^ 
5 i^.[3-chloro-4-(l,3-thia2ol-5-ylmethoxy)phenyl]-5-( {(2i?)-l-[(dimetliylaniino)acetyl] 

pynoUdin-2-yl}methoxy)qiima2olin^ainine; 

#-[3^Moro^yrazin-2-ylmethoxy^ 
pyiroUdin-2-yl}metiioxy)quinazolin-4-aniiiie; 

tf-[3^Woro-4^yridin-2-ylmetho^^ 
. 1.0 piperidinT3-yl}oxy)qumazolm-4-amine; 

jV--[3^Moro^yridin-2-ylmet^ 
piperidinO-yl}oxy)quiiiazolin-4-amiiie; 

iVK3^Moro^[(6-methylpyridm^ 
[(dimethylamino)acetyl]pyro^ 
15 2V--{3^oro^[(2-fluorobenzyl^ 
pyrroHdin-2-yl}methoxy)quiiiazolin-4-amine; 

tf-{3^Moi^[(3-fluorobenzyl)oxy^ 
pyrroUdin-2-yl}methoxy)quiiiazolin-4-amine; 

tf-[3^Moro^yra2dn-2-ylme^ 
20 pyrroUdin-2-yl}methoxy)quinazolin^amine; 

tf-[3^Moro^l,3-thiazol^ytaeta 
pyrrolidin-2-yl} methoxy)quinazolin-4-amine; 

5^{(2/Q-l-[(dime%lami^ 
methylpyridin-3-yl)oxy]phenyl} quinazolin-4-amine; 
25 5^{(25)4-[(dimethylamino)acetyl]pyiroUdin-2-yl}methoxy)-JV'-{3 

methylpyridin-3-yl)oxy]phenyl}quinazolm^-amine; 

jV:[3^hloro^yridin-2-ylm^^ 
pyrroUdin-3-yl}meAoxy)quiiiazolin-4-ainine; 

i^[3^Moro^(pyridin-2-ylm^ 
30 pyrroMin-3-yl}methoxy)quinazolin-4-amine; 

jV^[3K:Moro^(pyridin-2-ylmeto^^ 
morpholin-2-yl} methoxy)qxiinazolin-4-ainine; 



WO 2005/026152 



85 



PCT/GB2004/003936 



W <Moro^yridm-2-y^^ 
morpholin-2-yl}methoxy)quinazolin-4-ainine; 

W ^Moro^l,3-tbiazol^^^ 
piperidia-2-yl}methoxy)quinazoliJi-4-ainine; 

5 jv^Moro-4^yridm-2-yh^^^^ 

pytroUdin-2-yl]methoxy}quinazoliii-4-ainine; and 

N--{3-methyl^[(6-methylpyridin-3-yl)oxy]phenyl}^ 

pyn:oUdm-2-yl]methoxy}quinazolin^amiiie; 

or a phannaceutically active salt thereof. 

10 . . A quinazoline derivativexrfihe Formula I, or a pharmaceutically-acceptable salt 
thereof may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Suitable processes include, for example, those illustrated in 
Intemational Patent Applications WO 96/15118, WO01/94341, WO03/040108 and 
WO03/040109. Such processes, when used to prepare a quinazoline derivative of the 

15 Formula I are provided as a further feature of the mvenuon and are illustrated by die ^ ^ ^ 
following representative process variants in which, unless otherwise stated, R 1 , R 2 , X 1 , X , X , 
Y, Q\ Q 2 , a and Z have any of the meanings defined hereinbefore. Necessary starting 
materials may be obtained by standard procedures of organic chemistry. The preparation of 
such starting materials is described in conjunction with the following representative process 

20 variants and within the accompanying Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordinary skill 
of an organic chemist 

Process^ The coupling, conveniently in the presence of a suitable base, of a quinazoline of 
the formula II: 



25 




.2 
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wherein R l , R 2 , X 1 , X 2 , Y, a, Q l and Q 2 have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a carboxylic acid 
of the formula m, or a reactive derivative thereof: 

Z-X 3 -COOH 

5 m 

wherein Z and X 3 have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary; 

or 

Process (b) for the preparation of those compounds of the Formula I wherein X 2 is OC(R 4 )2, 
10 SC(R*)2 or NCR^CCRVthe -reaction, conveniently in the presence of a suitable base.ofa 
quinazoline of the formula IV: 




IV 

wherein X 2 * is O, S or N(R*) and R 1 , R 2 , X 1 , X 3 , Z, Y, a and Q l have any of the 
1 5 meanings defined hereinbefore except that any functional group is protected if necessary, with 
a compound of the formula V: 

tf-CCRVL 1 
V 

wherein L 1 is a suitable displaceable group and Q 2 and R 4 have any of the meanings defined 
20 hereinbefore except that any functional group is protected if necessary; or 
Process (cl The coupling of a quinazoline of the formula VI: 
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VI 

wherein L 1 is a suitable displaceable group and R 1 , R 2 , X 1 , X 2 , X 3 , Y, a, Q l and Q 2 
have any of the meanings defined hereinbefore except that any functional group is protected if 
5 necessary, with a compound of the formula VII, or a reactive derivative thereof 

Z-H 

vn 

wherein Z has any of the meanings defined hereinbefore except that any functional 
group is protected if necessary; or 
10 Process (d) for the preparation of those compounds of the Formula I wherein X 2 is 0 and Q 2 is 
2-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-pyrazinyl or 3-pyridazinyl, the reaction, 
conveniently in the presence of a suitable base and a suitable catalyst, of a quinazoline of the 
formula IV: 




15 IV 
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wherein X 2 * is O and wherein R 1 , R 2 , X 1 , X 3 , Z, Y, a and Q 1 have any of the meanings 
defined hereinbefore except that any functional group is protected if necessary, with 2- 
bromopyridine, 4-bromopyridine, 2-cttoropyrinndine, 4-cMoropyrinndine, 2-chloropyrazine 
or 3-chloropyridazine; 
5 and thereafter, if necessary: 

(i) converting a quinazoline derivative of the formula I into another quinazoline derivative of 
the formula I; 

(ii) removing any protecting group that is present by conventional means; 

(iii) forming a pharmaceutically acceptable salt 

10 Specific conditions for the above reactions are as follows: 
Process (a) 

The coupling reaction is conveniently carried out in the presence of a suitable coupling 
agent, such as a carbodiimide, or a suitable peptide coupling agent, for example 0-(7- 
azaben20triazol-l-yl)-N,N > N',K-tetramemyluronium hexafluoro-phosphate (HATU) or a 

15 carbcxhirnide such as mcyclohexylcarbodiimide, optionally in the presence of a catalyst such 
as dmemylammopyridine or 4-pyrrolidinopyridine . 

The coupling reaction is conveniently carried out in the presence of a suitable base. A 
suitable base is, for example, an organic amine base such as, for example, pyridine, 
2,6-lutidine, collidine, 4^emylaminopyridine, triemylamine, m-isopropylemylamine, _ 

20 H-methylmorpholine or diazabicyclotSAOhmdec-T-ene, or, for example, an alkali or alkaline 
earth metal carbonate, for example sodium carbonate, potassium carbonate, cesium carbonate, 
calcium carbonate. 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
diluent, for example an ester such as ethyl acetate, a halogenated solvent such as methylene 

25 chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, 
an aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
N,H-dimemylformamide, N^-dimethylacetamide, N-methylpyrrolidin-2-one or 
dhnemylsulfoxide. The reaction is conveniently carried out at a temperature in the range, for 
example, from 0 to 120°C, conveniently at or near ambient temperature. 

30 By the term "reactive derivative" of the carboxylic acid of the formula m is meant a 

carboxylic acid derivative mat will react with the quinazoline of formula H to give the 
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corresponding amide. A suitable reactive derivative of a carboxylic acid of the formula m is, 
for example, an acyl halide, for example an acyl chloride formed by the reaction of the acid 
and an inorganic acid chloride, for example tbionyl chloride; a mixed anhydride, for example 
an anhydride formed by the reaction of the acid and a chloroformate such as isobutyl 

5 chloroformate; an active ester, for example an ester formed by the reaction of the acid and a 
phenol such as pentafluorophenol, an ester such as pentafluorophenyl trifluoroacetate or an 
alcohol such as methanol, ethanol, isopropanol, butanol or N-hydroxybenzotriazole; or an 
acyl azide, for example an azide formed by the reaction of the acid and azide such as 
diphenylphosphoryl azide; an acyl cyanide, for example a cyanide formed by the reaction of 

10 an acid and a cyanide such as diethylphosphoryl cyanide. The reaction of such reactive 
derivatives of carboxylic acid with amines (such as a compound of the formula II) is well_ 
known in the art, for example they may be reacted in the presence of a base, such as those 
described above, and in a suitable solvent, such as those described above. The reaction may 
conveniently be performed at a temperature as described above. 

1 5 The quinazoline of the formula H may be obtained by conventional procedures. For 

example, the reaction, conveniently in the presence of a suitable base, of a quinazoline of the 
formula Ha: 



Ha 

20 wherein R 5 , R 2 , Q 2 , X 2 , a and Y have any of the meanings defined hereinbefore except that 
any functional group is protected if necessary, and I 2 is a suitable displaceable group, with an 
alcohol of the formula lib: 




HN 




Q 1 -H-X-OH 
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wherein Q ! and X 1 have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary; and thereafter, if necessary removing any 
protecting group that is present by conventional means. 

A suitable displaceable group L 2 in the quinazoline of formula Ha is for example 
5 halogeno or a sulfonyloxy group, for example fluoro, chloro, methylsulfonyloxy or toluene-4- 
sulfonyloxy group. A particular group L is fluoro or chloro, more particularly flouro. 

A suitable base for the reaction a quinazoline of the formula Ha and the alcohol of the 
formula lib includes, for example a strong non-nucleophilic base such as an alkali metal 
hydride, for example sodium hydride, or an alkali metal amide, for example lithium 

10 di-isopropylamide (LDA). 

The reaction a quinazoline of the formula Ha and the alcohol of the formula lib is 
conveniently carried out in the presence of a suitable inert solvent or diluent, for example a 
halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether 
such as tetrahydrofuran or 1,4-dioxane, an aromatic solvent such as toluene, or a dipolar 

1 5 aprotic solvent such as N,N-<iimethylformamide, N^-dmethylacetamide, 

N-methylpyrrolidin-2-one or dimethylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range of; for example, 10 to 250°C, preferably in the range 40 to 150°C. 
Conveniently, this reaction may also be performed by heating the reactants in a sealed vessel 
using a suitable heating apparatus such as a microwave heater. 

20 Conveniently, the reaction a quinazoline of die formula Ha and the alcohol of the 

formula lib is performed in the presence of a suitable catalyst, for example a crown ether 
such as 15-crown-5. 

Alcohols of the formula lib are commercially available compounds or they are known 
in the literature, or they can be can be prepared by standard processes known in the art For 
25 example when X 1 is CH 2 by the reduction of the corresponding acid or ester thereof as 
illustrated in Reaction Scheme 1 : 
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Pg-N 
TMS-diazomethane 



^Q^COOH pfbal-H pjf^-CHjOH + Pgi^^" C 



Pg-N 



0LiAIH 4 or I Qi -fchLOH 
COOCH3 Pg-N^ J * Deprotect 



lib 



UBH 4 
Reaction Scheme 1 

The quinazoline of the formula Ha may be obtained by conventional procedures. For 
example, a quinazoline of the formula He: 




nc 



wherein L 2 and L 3 are displaceable groups, and L 3 is more labile than L 2 , may be reacted with 
a compound of the formula nd: 




10 



nd 



wherein Q 2 , R 1 , R 2 , Y, a and X 2 have any of the meanings defined hereinbefore except that 
any functional group is protected if necessary, whereafter any protecting group that is present 
is removed by conventional means. 

A suitable displaceable group L 2 is as hereinbefore defined, particularly fluoro. A 
15 suitable displaceable group L 3 is, for example, a halogeno (particularly chloro), alkoxy, 
aryloxy, mercapto, alkylthio, arylthio, alkylsulfinyl, arylsulfinyl, alkylsulfonyl, arylsulfonyl, 
alkylsulfonyloxy or arylsulfonyloxy group, for example a chloro, bromo, methoxy, phenoxy, 
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pentafluorophenoxy, methylthio, methanesulfonyl, methanesulfonyloxy or 
toluene-4-sulfonyloxy group. 

The reaction is conveniently carried out in the presence of an acid Suitable acids 
include, for example hydrogen chloride gas (conveniently dissolved in diethyl ether or 
5 dioxane) or hydrochloric acid 

Alternatively the quinazoline derivative of the formula He, wherein L 3 is halogeno 
(for example chloro), may be reacted with the compound of the formula Hd in the absence of 
an acid or a base. In this reaction displacement of the halogeno leaving group L 3 results in the 
formation of the acid HL 3 in-situ and the autocatalysis of the reaction. 
10 Alternatively, the reaction of the quinazoline of formula lie with the compound of 

formula Hd may be carried out in the presence of a suitable base. A suitable base is, for 
example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, di-isopropylethylamine, N-methylmorpholine or 
diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline earth metal carbonate, 
15 for example sodium carbonate, potassium carbonate, cesium carbonate, calcium carbonate, or, 
for example, an alkali metal hydride, for example sodium hydride. 

The above reactions are conveniently carried out in the presence of a suitable inert 
solvent or diluent, for example an alcohol or ester such as methanol, ethanol, isopropanol or 
ethyl acetate, a halogenated solvent such as methylene chloride, chloroform or carbon 
20 tetrachloride, an ether such as tetrahydroftiran or 1,4-dioxan, an aromatic solvent such as 
toluene, or a dipolar aprotic solvent such as N,N-<limethylformamide, 
N,N-dimethylacetamide, N.methylpyrroUdin-2-one or dimethylsulfoxide. The above 
reactions are conveniently carried out at a temperature in the range, for example, 0 to 250°C, 
conveniently in the range 40 to 80°C or, preferably, at or near the reflux temperature of the 
25 solvent when used 

The quinazoline of formula He may be obtained using conventional methods, for 
example, when R 1 is hydrogen, L 2 is fluoro and L 3 is halogeno, 5-fluoro- 
3,4-dihydroquinazolin-4-one may be reacted with a suitable halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
30 triphenylphosphine. The 5.fluoro-3,4-dihydroquinazoline starting material is commercially 
available or can be prepared using conventional methods, for example as described in J . Org. 
Chem. 1952, 17, 164-176. 
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Compounds of the fonnula lid are commercially available compounds or they are 
known in the literature, or they can be can be prepared by standard processes known in the art 
For example, the compound of the formula Hd wherein X 2 is O, S, N(R 4 ), OC(R 4 )2 , SCCR 4 ^ 
or NCR^CCR 4 ^ may be prepared in accordance with Reaction Scheme 2: 



5 




Reaction Scheme 2 

wherein L 4 is a suitable displaceable group as hereinbefore defined (for example 
halogeno such as chloro) and Q 2 , X 2 ,- Y, R 2 and a are as hereinbefore defined, except any 
functional group is protected if necessary, and whereafter any protecting group that is present 
10 is removed by conventional means. 

(i) The compounds of the formula HJ^Q 2 are commercially available, or they are 
known in the literature, or can be prepared using well known processes in the art For 
example compounds of the formula Q 2 CH20H may be prepared using known methods, for 
example by reduction of the corresponding ester of the fonnula Q 2 COOR, wherein R is, for 

1 5 example (1 -6C)alkyi, or benzyl, with a suitable reducing agent, for example sodium 
borohydride, followed by ester hydrolysis. 

(ii) The reduction of the nitro group in step (ii) may be carried out under standard 
conditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/caibon 
or nickel catalyst, treatment with a metal such as iron, titanium chloride, tin II chloride or 

20 indium, or treatment with another suitable reducing agent such as sodium dithionite. 

Compounds of the fonnula Hd wherein X 2 is OC(R 4 )2, SC^ 4 ^ or N(R 4 )C(R 4 ) 2 may, 
for example, be prepared in accordance with Reaction Scheme 3: 




Reaction Scheme 3 

25 wherein L 1 is a suitable leaving group as defined hereinafter in relation to Process (b), and X 2 * 
is as hereinbefore defined in Process (b). 
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Step (i): Analogous conditions to those used in Process (b) 

Step (ii) Analogous conditions to those used in Reaction Scheme 2. 

Compounds of the formula Hd wherein X 2 is OC^*h may also be prepared by 

coupling the appropriate starting nitro phenol in Reaction Scheme 3 (X^H is OH) with a 
5 compound of the formula (fC^OH, conveniently in the presence of a suitable dehydrating 

agent. A suitable dehydrating agent is, for example, a carbodiimide reagent such as 

dicyclohexylcarbodiimide or l-(3^emylaniinopropyl)-3^ylcaAc<Umide or a mixture of 

an azo compound such as diethyl or di-tert-butyl azodicarboxylate and a phosphine such as 

triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable 
10 inert solvent or diluent, for example a halogenated solvent such as methylene chloride, 

chloroform or carbon tetrachloride and at a temperature in the range, for example, 0 to 1 50°C, 

preferably at or near ambient temperature. 

Alternatively die quinazoline of formula II wherein X 2 is OC(R\ SC(R")2 or 

N(R 4 )C(R*)2 and X 1 is a direct bond may be prepared according to Reaction Scheme 4: 




He 



IVa 




Q2C(R 4 ) 2 -L 
deprotect Base 



(HQ 




IVb 



15 



Reaction Scheme 4 
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wherein Pg is a suitable amine protecting group (for example tert-butoxycarbonyl (BOC)), 
and R 1 , R 2 , R 4 , X 1 , X 2 , X 23 , Q l , Q 2 , L\ L 2 , L 3 , a and Y are as hereinbefore defined except that 
any functional group is protected if necessary, whereafter any protecting group that is present 
is removed by conventional means. 

5 Notes: 

Step (i) Analogous conditions to the reaction of the quinazoline of the formula He with the 
compound of the formula nd described above. 

Step (ii) Analogous conditions to those used in the reaction of the compound of formula Ha 
with the alcohol of the formula lib described above. 
10 Step (iii) Analogous conditions to those used in Process (b). 

Step (iv) Removal of protecting group by conventional means, for example when Pg is a BOC 
group by treatment with a suitable acid such as trifluoroacetic acid 

Compounds of the formula IVa are commercially available compounds or they are 
known in the literature, or they can be can be prepared by standard processes known in the art 

15 Process (b) 

A suitable displaceable group L 1 in the compound of the formula V is for example 
halogeno or a sulfonyloxy group, for example fluoro, chloro, methylsulfonyloxy or toluene-4- 
sulfonyloxy group. A particular group L is fluoro or chloro or methylsulfonyloxy. 

The reaction of the quinazoline of formula IV with the compound of formula V is 
20 conveniently carried out in the presence of a suitable base such as, for example, a base as 
described in relation to Process (a) such as an alkali or alkaline earth metal carbonate, for 
example potassium carbonate. 

The reaction a quinazoline of the formula IV and the compound of the formula V is 
conveniently carried out in the presence of asuitable inert solvent or diluent, for example a 
25 halogenated solvent such as methylene chloride, chloroform or carton tetrachloride, an ether 
such as tetrahydrofuran or 1,4-dioxane, an aromatic solvent such as toluene, or a dipolar 
aprotic solvent such as N,N-dimethylformamide, N,N^iimethylacetamide, 
N-methylpyrrolidin-2-one or dimethylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range of; for example, from 25 to 100°C, conveniently at or near ambient 
30 temperature. 
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The reaction a quinazoline of the formula IV and the compound of the formula V is 
conveniently carried out in the presence of a suitable catalyst, for example a crown ether such 
as 18-crown-6. 

Compounds of the formula V are commercially available compounds or they are 
5 known in the literature, or they can be can be prepared by standard processes known in the art. 
The quinazoline of the formula IV may be prepared using conventional methods, for example, 
by reacting a compound of the formula IVb: 




wherein R 1 , R 2 , X 1 , X 2 *, Q 1 , a and Y are as hereinbefore defined except that any 
10 functional group is protected if necessary, with a carboxylic acid of the formula m, or a 
reactive derivative thereof: 

Z-X 3 -COOH 

m 

wherein Z and X 3 have any of the meanings defined hereinbefore except that any 
15 functional group is protected if necessary and whereafter any protecting group that is present 
is removed by conventional means. 

The reaction of the quinazoline of the formula IVb and the compound of formula m 
is conveniently carried using analogous conditions to those described above for Process (a). 
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The quinazoline of the formula IVb may be prepared according to Reaction Scheme J. 




IVb 

Reaction Scheme 5 

wherein R l , R 2 , R 4 , X 1 , X 2 *, Q l , a and Y are as hereinbefore defined except that any 
5 functional group is protected if necessary, whereafter any protecting group that is present is 
removed by conventional means. 

Notes: 

Step (i): Analogous conditions to those used in the reaction of the compound of formula Ha 
with the alcohol of the formula lib described above in relation to process (a). 

10 The compound of formula IVc may be prepared using Reaction Scheme 4. 

The alcohol of the formula IVd are commercially available compounds or they are 
known in the literature, or they can be can be prepared by standard processes known in the art 

Process (c) 

A suitable displaceable group L 1 in the compound of the formula VI is for example 
15 halogeno or a sulfonyloxy group, for example fluoro, chloro, methylsulfonyloxy or toluene-4- 
sulfonyloxy group. A particular group L 1 is fluoro or chloro or methylsulfonyloxy. 

The reaction of the quinazoline of formula VI with the compound of formula VII is 
conveniently carried out in the presence of a suitable catalyst such as, for example, tetra-n- 
butylammonium iodide or potassium iodide. 

20 The reaction a quinazoline of the formula IV and the compound of the formula V is 

conveniently carried out in the presence of a suitable inert solvent or diluent, for example an 
ether such as tetrahydrofuran or 1,4-dioxane, an aromatic solvent such as toluene, or a dipolar 
aprotic solvent such as &N-<Iimethylformamide, N,N-dimethylacetamide, 
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H-methylpyrroUdin-2-one or dimemylsulfoxide. The reaction is conveniently carried out at a 
temperature in the range of, for example, from 25 to 150°C, conveniently at about 100°C. 

The quinazoline of the formula VI may be prepared using conventional methods, for 
example, as discussed above. 
5 Compounds of the formula VII are commercially available compounds or they are 

known in the Hterature, or they can be can be prepared by standard processes known in the art 

Process (d) 

The reaction is conveniently carried out in the presence of a suitable base. A suitable 
base is, for example, an alkali or alkaline earth metal carbonate, for example sodium 
10 carbonate, potassium carbonate,. cesium carbonate or calcium carbonate. 

A suitable catalyst for the reaction of a quinazoline of the formula IV and 2- 
cWoropyrimidine, 4^Woropvrimidine, 2-chloropyrazine or 3-chloropyridazine is for example 
a crown ether such as 18-crown-6. 

A suitable catalyst for the reaction of a quinazoline of the formula IV and 2- 
15 bromopyridine or 4-bromopyridine is a palladium catalyst, for example a catalyst formed in 
sita by the reaction of bis(dftenzyUdeneacetone)palladium and 9,9-dimethyl-4,5- 
bis(diphenylphosphino)xanthene. 

The reaction is conveniently performed in a suitable inert solvent or diluent, for 
example an ether such as tetrahydrofuran or 1,4-dioxane, or a dipolar aprotic solvent such as 
20 acetonitrile. 

Suitably the reaction is carried out at a temperature of, for example 0 to 180°C, 
particularly 20°C to the reflux temperature of the solvent/diluent Conveniently the reaction 
may also be carried out by heating the reactants in a sealed vessel using a suitable heating 
apparatus such as a microwave heater. 

25 The oirinazoline derivative of the Formula I may be obtained from the above processes 

in the form of the free base or alternatively it may be obtained in the form of a salt, an acid 
addition salt When it is desired to obtain the free base from a salt of the compound of 
Formula I, the salt may be treated with a suitable base, for example, an alkali or alkaline earth 
metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium 

30 carbonate, sodium hydroxide or potassium hydroxide, or by treatment with ammonia for 
example using a methanolic ammonia solution such as 7N ammonia in methanol. 
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The protecting groups used in the processes above may in general be chosen from any 
of the groups described in the literature or known to the skilled chemist as appropriate for the 
protection of the group in question and may be introduced by conventional methods. 
Protecting groups may be removed by any convenient method as described in the literature or 
5 known to the skilled chemist as appropriate for the removal of the protecting group in 
question, such methods being chosen so as to effect removal of the protecting group with 
minimum disturbance of groups elsewhere in the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, 
in which "lower", as in, for example, lower alkyl, signifies that the group to which it is 
10 applied preferably has 1-4 carbon atoms. It will be understood that these examples are not 
exhaustive. Where specific examples of methods for the removal of protecting groups are 
given below these are similarly not exhaustive. The use of protecting groups and methods of 
deprotection not specifically mentioned are, of course, within the scope of the invention. 
A carboxy protecting group may be the residue of an ester-forming aliphatic or 
15 arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tort-butyl); 
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and 
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl, 
20 propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower 

alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl, 

2- nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for 
example trimethylsilyl and tert-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups 

25 (for example trimethylsilylethyl); and (2-6Qalkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
tort-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 

30 acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); 

lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
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2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)snyl (for example 
trimethylsilyl and M-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups. 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
5 2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower 
aikoxycatbonyl (for example tert-butoxycatbonyl); lower alkenyloxycarbonyl (for example 
aUyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyL 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
lower alkanoyloxyalkyl groups (for example pivaloyloxymethyl); trialkylsilyl (for example 
10 trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example methylidene) and 
benzyUdene and substituted benzyUdene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
15 groups such as 2-mtrobenzyloxycatbonyl. For example ate* butoxycarbonyl protecting 
group may be removed from an amino group by an acid catalysed hydrolysis using 
trifluoroacetic acid 

me reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
published by John Wiley & Sons 1 992, for general guidance on reaction conditions and 
20 reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green et a/., also 
published by John Wiley & Son, for general guidance on protecting groups. 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
25 foUowing the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, introduction of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are weU known in the chemical art. Particular examples of aromatic substitution 
30 reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl hatide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
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using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogeno group. 

When a phannaceutically-acceptable salt of a quinazoline derivative of the formula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
5 said quinazoline derivative with a suitable acid using a conventional procedure. 

As mentioned hereinbefore some of the compounds according to the present invention 
may contain one or more chiral centers and may therefore exist as stereoisomers (for example 
. when Q 1 is pyrrolidin-2-yl). Stereoisomers may be separated using conventional techniques, 
e.g. chromatography or fractional crystallisation. The enantiomers maybe isolated by 
10 separation of a racemate for example by fractional crystallisation, resolution or HPLC. The 
diastereoisomersmay be isolatedby separation by virtoe of me different physical properties 
of the diastereoisomers, for example, by fractional crystallisation, HPLC or flash 
chromatography. Alternatively particular stereoisomers may be made by chiral synthesis from 
chiral starting materials under conditions which will not cause racemisation or epimerisation, 
15 orbyderivatisation,wimachiralreagent When a specific stereoisomer is isolated it is 
suitably isolated substantially free for other stereoisomers, for example containing less than 
20%, particularly less than 10% and more particularly less than 5% by weight of other 
stereoisomers. 

In the section above relating to the preparation of the qmnazoline derivative of 
20 Formula I, the expression "inert solvent" refers to a solvent which does not react with the 
starting materials, reagents, intermediates or products in a manner which adversely affects the 
yield of the desired product 

Persons skilled in the art will appreciate that, in order to obtain compounds of the 
invention in an alternative and in some occasions, more convenient manner, the individual 
25 process steps mentioned hereinbefore may be performed in different order, and/or the 
individual reactions may be performed at different stage in the overall route (i.e. chemical 
transformations may be performed upon different intermediates to those associated 
hereinbefore with a particular reaction). 

Certain intermediates used in the processes described above are novel and form a 
30 further feature of the present invention. Accordingly there is provided a compound selected 
from a compound the formulae H, IV, IVb and IVc as hereinbefore defined, or a salt thereof, 
provided that in the compound of formula n, X 1 is C(R 7 ) 2 , wherein R 7 is as hereinbefore 
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defined. The intermediate may be in the form of a salt of the intermediate. Such salts need 
not be a pharmaceutical^ acceptable salt For example it may be useful to prepare an 
intermediate in the form of a pharmaceutically non-acceptable salt i£ for example, such salts 
are useful in the manufacture of a compound of Formula L 

5 Biological Assays 

The inhibitory activities of compounds were assessed in non-cell based protein 
tyrosine kinase assays as well as in cell based proliferation assays before their in vivo activity 
was assessed in Xenograft studies. 

a) Protein Tyrosine Kinase phosphorylation Assays 

1 0 This test measures the ability of a test compound to inhibit the phosphorylation of a 

tyrosine containing polypeptide substrate by EGFR tyrosine kinase enzyme. 

Recombinant intracellular fragments of EGFR, erbB2 and erbB4 (accession numbers 
X0O588, X03363 and L07868 respectively) were cloned and expressed in the 
baculovirus/SCl system. Lysates were prepared from these cells by treatment with ice-cold 
1 5 lysis buffer (20mM N^-hydroxyethylpiperi^e-N'^-elhanesulfonic acid (HEPES) pH7.5, 
150mM NaCl, 10% glycerol, 1% Triton X-100, 1.5mM MgCl 2 , ImM ethylene 
glycol-bis(P-aminoethyl ether) N',N\N\N'-tetraacetic acid (EGTA), plus protease inhibitors 
and then cleared by centrifugation. 

Constitutive kinase activity of these recombinant proteins was determined by their 
20 ability to phosphorylate a synthetic peptide (made up of a random co-polymer of Glutamic 
Acid, Alanine and Tyrosine in the ratio of 6:3:1). Specifically, Maxisoib™ 96-well 
immunoplates were coated with synthetic peptide (0.2^g of peptide in a 200^1 phosphate 
buffered saline (PBS) solution and incubated at 4°C overnight). Plates were washed in 50mM 
HEPES pH 7.4 at room temperature to remove any excess unbound synthetic peptide. EGFR 
25 or erbB2 activities were assessed by incubation in peptide coated plates for 20 minutes at 
room temperature in lOOmM HEPES pH 7.4 at room temperature, adenosine trisphosphate 
(ATP) at Km concentration for the respective enzyme, lOmM MnCk, O.lmM Na3V(>4, 
0.2mM DL-dithiothreitol (DTT), 0.1% Triton X-100 with test compound in DMSO (final 
concentration of 2.5%). Reactions were terminated by the removal of the liquid components 
30 of the assay followed by washing of the plates with PBS-T (phosphate buffered saline with 
0.5%Tween20). 
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The immobilised phospho-peptide product of the reaction was detected by 
immunological methods. Firstly, plates were incubated for 90 minutes at room temperature 
with anti-phosphotyrosine primary antibodies that were raised in the mouse (4G10 from 
Upstate Biotechnology). Following extensive washing, plates were treated with Horseradish 

5 Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody (NXA931 from 

Amersham) for 60 minutes at room temperature. After further washing, HRP activity in each 
well of the plate was measured colorimetrically using 22'-Azmo^-[3-^ylbenzthiazoline 
sulfonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. 
Quantification of colour development and thus enzyme activity was achieved by the 

10 measurement of absorbance at 405nm on a Molecular Devices ThermoMax microplate reader. 

• Kinase inhibition for a given compound was expressed as an IQo vahie. This was determined 
by calculation of the concentration of compound that was required to give 50% inhibition of 
phosphorylation in this assay. The range of phosphorylation was calculated from the positive 
(vehicle plus ATP) and negative (vehicle minus ATP) control values. 

15 b) EGFR driven KB cell proliferation assay 

This assay measures the ability of a test compound to inhibit the proliferation of KB 
cells (human naso-pharangeal carcinoma obtained from the American Type Culture 
Collection (ATCQ). 

KB cells were cultured in Dulbecco's modified Eagle's medium (DMEM) containing 
20 10% foetal calf serum, 2 mM glutamine and non-essential amino acids at 37°C in a 7.5% COz 
air incubator. Cells were harvested from the stock flasks usingTrypsin / 
emylammediaminetetraacetic acid (EDTA). Cell density was measured using a 
haemocytometer and viability was calculated using trypan blue solution before being seeded 
at a density of U5X10 3 cells per well of a 96 well plate in DMEM containing 2.5% charcoal 
25 stripped serum, lmM glutamine and non-essential amino acids at 37°C in 7.5% CO2 and 
allowed to settle for 4 hours. 

Following adhesion to die plate, the cells are treated with or without EOF (final 
concentration of lng/ml) and with or without compound at a range of concentrations in 
dimethylsulfoxide (DMSO) (0.1% final) before incubation for 4 days. Following the 
30 incubation period, cell numbers were determined by addition of 50ul of 3-(4^- 

Dimethylthiazol-2-yl)-2,5-diphenyltetrazoUum bromide (MTT) (stock 5mg/ml) for 2 hours. 
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MTT solution was then tipped of£ the plate gently tapped dry and the cells dissolved upon the 
addition of lOOjil of DMSO. 

Absorbance of the solubilised cells was read at 540nm using a Molecular Devices 
ThermoMax microplate reader. Inhibition of proliferation was expressed as an IC50 value. 
5 This was determined by calculation of the concentration of compound that was required to 
give 50% inhibition of proliferation. The range of proliferation was calculated from the 
positive (vehicle plus EGF) and negative (vehicle minus EGF) control values. 

c) Clone 24 phospho-erbB2 cell assay 

This immunofluorescence end point assay measures the ability of a test compound to 
10 inhibit the phosphorylation of erbB2 in a MCF7 (breast carcinoma) derived cell line which 
was generated by transfecting MCF7 cells with the full length erbB2 gene using standard 
methods to give a cell line that overexpresses full length wild type erbB2 protein (hereinafter 
'Clone 24' cells). 

Clone 24 cells were cultured in Growth Medium (phenol red free Dulbecco's 
15 modified Eagle's medium (DMEM) containing 10% foetal bovine serum, 2 mM glutamine 
and 1 .2mg/ml G418) in a 7.5% C0 2 air incubator at 37°C. Cells were harvested from T75 
stock flasks by washing once in PBS (phosphate buffered saline, pH7.4, Gibco No. 10010- 
015) and harvested using 2mls of Trypsin (1.25mg/ml)7 ethylaminediaminetetraacetic acid 
(EDTA) (0.8mg/ml) solution. The cells were resuspended in Growth Medium. Cell density 
20 was measured using a haemocytometer and viability was calculated using Trypan Blue 

solution before being further diluted in Growth Medium and seeded at a density of lxlO 4 cells 
per well (in lOOul) into clear bottomed 96 well plates (Packard, No. 6005 1 82). 

3 days later, Growth Medium was removed from the wells and replaced with lOOul 
Assay Medium (phenol red free DMEM, 2mM glutamine, 1.2mg/ml G418) either with or 
25 without erbB inhibitor compound. Plates were returned to the incubator for 4hrs and then 20jxl 
of 20% formaldehyde solution in PBS was added to each well and the plate was left at room 
temperature for 30 minutes. This fixative solution was removed with a multichannel pipette, 
IOOjjI of PBS was added to each well and then removed with a multichannel pipette and then 
50pl PBS was added to each well. Plates were then sealed and stored for up to 2 weeks at 4°C. 

30 Immunostaining was performed at room temperature. Wells were washed once with 

200nl PBS / Tween 20 (made by adding 1 sachet of PBS / Tween dry powder (Sigma, No. 
P3563) to 1L of double distilled H2O) using a plate washer then 200jil Blocking Solution (5% 
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Marvel dried skimmed milk (Nestle) in PBS /Tween 20) was added and incubated for 10 
minutes. Blocking Solution was removed using a plate washer and 200ul of 0.5% Triton X- 
100 / PBS was added to penneabalise the cells. After 10 minutes, the plate was washed with 
200ul PBS / Tween 20 and then 200ul Blocking Solution was added once again and incubated 
5 for 15 minutes. Following removal of the Blocking Solution with a plate washer, 30ul of 
rabbit polyclonal anti-phospho ErbB2 IgG antibody (epitope phospho-Tyr 1248, SantaCruz, 
No. SC-12352-R), diluted 1:250 in Blocking Solution, was added to each well and incubated 
for 2 hours. Then this primary antibody solution was removed from the wells using a plate 
washer followed by two 200ul PBS / Tween 20 washes using a plate washer. Then 30ul of 
10 Alexa-Fluor 488 goat anti-rabbit IgG secondary antibody (Molecular Probes, No. A-l 1008), 
diluted 1 :750 in Blocking Solution, was added to each well. From now onwards, wherever 
possible, plates were protected from light exposure, at this stage by sealing with black 
backing tape. The plates were incubated for 45 minutes and then the secondary antibody 
solution was removed from the wells followed by two 200ul PBS / Tween 20 washes using a 
1 5 plate washer. Then lOOul PBS was added to each plate, incubated for 10 minutes and then 
removed using a plate washer. Then a further lOOul PBS was added to each plate and then, 
without prolonged incubation, removed using a plate washer. Then 50ul of PBS was added to 
each well and plates were resealed with black backing tape and stored for up to 2 days at 4°C 
before analysis. 

20 The Fluorescence signal is each well was measured using an Acumen Explorer 

Instrument (Acumen Bioscience Ltd.), a plate reader that can be used to rapidly quantitate 
features of images generated by laser-scanning. The instrument was set to measure the 
number of fluorescent objects above a pre-set threshold value and this provided a measure of 
the phosphorylation status of erbB2 protein. Fluorescence dose response data obtained with 

25 each compound was exported into a suitable software package (such as Origin) to perform 
curve fitting analysis. Inhibition of erbB2 phosphorylation was expressed as an IC 5 o value. 
This was determined by calculation of the concentration of compound that was required to 
give 50% inhibition of erbB2 phosphorylation signal 
d) In vivo BT-474 Xenograft assay 

30 This assay measures the ability of a test compound to inhibit the growth of a BT-474 

tumour cell xenograft (human mammary carcinoma obtained from Dr Baselga, Laboratorio 
Recerca Oncologics Paseo Vail DUebron 1 1 9-129, Barcelona 08035, Spain) in Female 
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Swiss athymic mice (Alderley Park, nu/nu genotype) (Baselga, J. et al. (1998) Cancer 
Research, 58, 2825-2831). 

Female Swiss athymic (nu/nu genotype) mice were bred and maintained in Alderley 
Park in negative pressure Isolators (PFI Systems Ltd.). Mice were housed in a barrier facility 
5 with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All 
procedures were performed on mice of at least 8 weeks of age. BT-474 tumour cell 
xenografts were established in the hind flank of donor mice by sub-cutaneous injections of 
lxlO 7 freshly cultured cells in lOOul of serum free media with 50% Matrigel per animal. On 
day 14 post-implant, mice were randomised into groups of 10 prior to the treatment with 
10 compound or vehicle control that was administered once daily at O.lml/lOg body weight 
Tumour volume was assessed twice weekly by bilateral Vernier calliper measurement, using 
the formula (length x width) x V(length x width) x (n/6), where length was the longest 
diameter across the tumour, and width was the corresponding perpendicular. Growth 
inhibition from start of treatment was calculated by comparison of hie mean changes in 
15 tumour volume for the control and treated groups, and statistical significance between the two 
groups was evaluated using a Students r test 

Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
may be demonstrated at the following concentrations or doses in one or more of the above 
20 tests (a), (b) and (c):- 

Test (a):- IC50 in the range, for example, 0.001 - 1 uM; 
Test (b):- IC 50 in the range, for example, 0.001 - 5 uM; 
Test (c):- IC50 in the range, for example, 0.001 - 5 uM; 
Test (d):- activity in the range, for example, 1-200 mg/kg/day, 
25 No physiologically unacceptable toxicity was observed in Test (d) at the effective dose 

for compounds tested of the present invention. Accordingly no untoward toxicological effects 
are expected when a compound of Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore is administered at the dosage ranges denned hereinafter. 

By way of example, Table A illustrates the activity of representative compounds 
30 according to the invention. Column 2 of Table A shows IC50 data from Test (a) for the 
inhibition of EGFR tyrosine kinase protein phosphorylation; column 3 shows IC50 data from 
Test (a) for the inhibition of erbB2 tyrosine kinase protein phosphorylation; and column 4 
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shows IC 50 data for inhibition of phosphorylation of erbB2 in a MCF7 derived cell line in Test 
(c) described above: 



Example Number 


Test (a): 
Inhibition of 
EGFR tyrosine 
kinase protein 
phosphorylation 


Test (a): 
Inhibition of 
erbB2 tyrosine 
kinase protein 
phosphorylation 


IC50O1M) 
Test (c): 
Inhibition of 
erbB2 tyrosine 
kinase protein 
phosphorylation 


25 


0.26 


0.048 


1.40 


40 


33.0 


0.63 


~ Z40 


78 


2.40 


0.034 


0.19 



5 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
10 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for adniinistration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
15 aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). 

The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
20 preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
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administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 
5 The size of the dose for therapeutic or prophylactic purposes of a quinazoline 

derivative of the formula I will naturally vary according to the nature and severity of the 
conditions, the age and sex of the animal or patient and the route of administration, according 
to well known principles of medicine. 

In using a quinazoline derivative of the formula I for therapeutic or prophylactic 
10 purposes it will generally be administered so that a daily dose in the range, for example, 0.1 
mg/kg to 75 mg/kg body, weight is received, given if required in divided doses. In general 
lower doses will be administered when a parenteral route is employed. Thus, for example, for 
intravenous administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body 
weight will generally be used. Similarly, for adnunistration by inhalation, a dose in the range, 
15 for example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is 
however preferred, particularly in tablet form. Typically, unit dosage forms will contain 
about 0.5 mg to 0.5 g of a compound of this invention. 

We have found that the compounds of the present invention possess anti-proliferative 
properties such as anti-cancer properties that are believed to arise from their erb-B, 
20 particularly EGFR and more particularly erbB2 receptor tyrosine kinase inhibitory activity. 
Furthermore, certain of the compounds according to the present invention possess 
substantially better potency against the erbB2 receptor tyrosine kinase, than against other 
tyrosine kinases enzymes, such as EGFR tyrosine kinase. Such compounds possess sufficient 
potency against the erbB2 receptor tyrosine kinase that they may be used in an amount 
25 sufficient to inhibit erbB2 receptor tyrosine kinase whilst demonstrating tittle, or significantly 
lower, activity against other tyrosine kinases such as EGFR. Such compounds are likely to be 
useful for the selective inhibition of erbB2 receptor tyrosine kinase and are likely to be useful 
for the effective treatment of, for example erbB2 driven tumours. Accordingly, the 
compounds of the present invention are expected to be useful in the treatment of diseases or 
30 medical conditions mediated alone or in part by and erb-B, particularly erbB2 receptor 
tyrosine kinases, i.e. the compounds may be used to produce a erb-B, particularly an erbB2, 
receptor tyrosine kinase inhibitory effect in a warm-blooded animal in need of such treatment 
Thus the compounds of the present invention provide a method for the treatment of malignant 
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cells characterised by inhibition of the erb-B, particularly erbB2, receptor tyrosine kinase. 
Particularly the compounds of the invention may be used to produce an anti-proliferative 
and/or pro-apoptotic and/or anti-invasive effect mediated alone or in part by the inhibition of 
erb-B, particularly erbB2, receptor tyrosine kinases. Particularly, the compounds of the 
5 present invention are expected to be useful in the preventions treatment o^hose tumours 
that are sensitive to inhibition of an erb-B, particularly the erbB2, receptor tyrosine kinase that 
are involved in the signal transduction steps which drive proliferation and survival of these 
tumour cells. Accordingly the compounds of the present invention are expected to be useful 
in the treatment and/or prevention of a number of hyperproliferative disorders by providing an 
10 anti-proliferative effect These disorders include, for example psoriasis, benign prostatic 
hyperplasia (BPH), atherosclerosis and restenosis and, in particular, erb-B, more particularly 
erb-B2, receptor tyrosine kinase driven tumours. Such benign or malignant tumours may 
affect any tissue and include non-solid tumours such as leukaemia* multiple myeloma or 
lymphoma, and also solid tumours, for example bile duct, bone, bladder, brain/CNS, breast, 
15 colorectal, cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neuronal, 
oesophageal, ovarian, pancreatic, pleural/peritoneal membranes, prostate, renal, skin, 
testicular, thyroid, uterine and vulval tumours. 

According to this aspect of the invention there is provided a quinazoline derivative of 
the formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament 
20 Thus according to this aspect of the invention there is provided the use of a 

quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect in a warm-blooded anim a l such as man. 

According to a further feature of this aspect of the invention there is provided a 
25 method for producing an anti-proliferative effect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a pharmaceutically acceptable salt thereof, as 
hereinbefore defined. 

According to a further aspect of the invention there is provided a quinazoline 
30 derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
production of an anti-proliferative effect in a warm-blooded animal such as man. 
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According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceuticaUy-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor 
5 tyrosine kinase in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention mere is provided a 
method for producing an anti-proliferative effect which effect is produced alone or in part by 
inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amount of a 
10 quinazoline derivative of the formula I, or a pharmaceutical^ acceptable salt thereof, as 
hereinbefore defined. " 

According to a further aspect of the invention mere is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
production of an anti-proliferative effect which effect is produced alone or in part by 
15 inhibiting erbB2 receptor tyrosine kinase in a warm-blooded animal such as man. 

According to a further aspect of the present invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a disease 
or medical condition (for example a cancer as mentioned herein) mediated alone or in part by 
20 erb-B, particularly erbB2, receptor tyrosine kinase. 

According to a further feature of this aspect of the invention there is provided a 
method for treating a disease or medical condition (for example a cancer as mentioned herein) 
mediated alone or in part by erb-B, particularly erbB2, receptor tyrosine kinase in a 
warm-blooded animal, such as man, in need of such treatment, which comprises administering 
25 to said animal an effective amount of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
treatment of a disease or medical condition (for example a cancer as mentioned herein) 
30 mediated alone or in part by erb-B, particularly erbB2, receptor tyrosine kinase. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceuticaUy-acceptable salt thereof, as 
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defined hereinbefore in the manufacture of a medicament for use in the prevention or 
treatment of those tumours which are sensitive to inhibition of erbB2 receptor tyrosine kinase 
that is involved in the signal transduction steps which lead to the proliferation of tumour cells. 

According to a further feature of this aspect of the invention there is provided a 
5 method for the prevention or treatment of those tumours which are sensitive to inhibition of 
erbB2 receptor tyrosine kinase, that is involved in the signal transduction steps which lead to 
the proliferation and/or survival of tumour cells in a warm-blooded animal, such as man, in 
need of such treatment, which comprises administering to said animal an effective amount of 
a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
10 defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a phannaceutically acceptable salt thereof for use in the 
prevention or treatment of those tumours which are sensitive to inhibition of the eibB2 
receptor tyrosine kinase, that is involved in the signal transduction steps which lead to the 
1 5 proliferation and/or survival of tumour cells. According to a further aspect of the invention 
there is provided the use of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof as defined hereinbefore in the manufacture of a 
medicament for use in providing a erbB2 receptor tyrosine kinase inhibitory effect 

According to a further feature of this aspect of the invention there is provided a 
20 method for providing an erbB2 receptor tyrosine kinase inhibitory effect in a warm-blooded 
animal, such as man, in need of such treatment, which comprises administering to said animal 
an effective amount of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof as defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
25 derivative of the formula I, or a phannaceutically acceptable salt thereof, for use in providing 
an erbB2 receptor tyrosine kinase inhibitory effect 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof as 
defined hereinbefore in the manufacture of a medicament for use in providing a selective 
30 eibB2 kinase inhibitory effect 

According to a further feature of this aspect of the invention there is provided a 
method for providing a selective erbB2 kinase inhibitory effect in a warm-blooded animal, 
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such as in need of such treatment, which comprises administering to said animal an 
effective amount of a quinazoline derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof as defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
5 derivative of the formula I, or a pharmaceutically acceptable salt thereof for use in providing . 
a selective erbB2 kinase inhibitory effect 

By "a selective erbB2 kinase inhibitory effect" is meant that the quinazoline derivative 
of Formula I is more potent against erbB2 receptor tyrosine kinase than it is against other 
kinases. In particular some of the compounds according to the invention are more potent 

1 0 against erbB2 receptor kinase than it is against other tyrosine kinases such as other erb-B 
receptor tyrosine kinases, particularly EGFR tyrosine kinase. For example a selective erb-B2 
kinase inhibitor according to the invention is at least 5 times, preferably at least 10 times more 
potent against erbB2 receptor tyrosine kinase than it is against EGFR tyrosine kinase, as 
determined from the relative IC50 values in suitable assays (for example the by comparing the 

1 5 IC50 value from the Clone 24 phospho-eibB2 cell assay (a measure of the erb-B2 tyrosine 
kinase inhibitory activity in cells) with the IC50 from the KB cell assay (a measure of the 
EGFR tyrosine kinase inhibitory activity in cells) for a given test compound as described 
above). 

According to a further aspect of the present invention there is provided the use of a 
20 quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a cancer, 
for example a cancer selected from leukaemia, multiple myeloma, lymphoma, bile duct, bone, 
bladder, brain/CNS, breast, colorectal, cervical, endometrial, gastric, head and neck, hepatic, 
lung, muscle, neuronal, oesophageal, ovarian, pancreatic, pleural/peritoneal membranes, 
25 prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 

According to a further feature of this aspect of the invention there is provided a 
method for treating a cancer, for example a cancer selected from selected from leukaemia, 
multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, 
cervical, endometrial, gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal, 
30 ovarian, pancreatic, pleural/peritoneal membranes, prostate, renal, skin, testicular, thyroid, 
uterine and vulval cancer in a warm-blooded animal, such as man, in need of such treatment, 
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which comprises administering to said animal an effective amount of a quinazoline derivative 
of the formula I, or a pharmaceuticaUy-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the formula I, or a pharmaceutically acceptable salt thereof, for use in the 
5 treatment of a cancer, for example a cancer selected from leukaemia, multiple myeloma, 
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, cervical, endometrial, 
gastric, head and neck, hepatic, lung, muscle, neuronal, oesophageal ovarian, pancreatic, 
pleural/peritoneal membranes, prostate, renal, skin, testicular, thyroid, uterine and vulval 



cancer. 



10 The anti-prohferative treatment defined hereinbefore may be applied as a sole therapy 

or may involve, in addition to the quinazoline derivative of the invention, conventional 
surgery or radiotherapy or chemotherapy- Such chemotherapy may include one or more of 
the following categories of anti-tumour agents: 

As mentioned above the size of the dose required for the therapeutic or prophlyactic treatment 
15 of a particular disease will necessarily be varied depending upon, amongst other things, the 
host treated, the route of administration and the severity of the illness being treated. 

The anti-proliferative treatment defined hereinbefore maybe applied as a sole therapy 
or may involve, in addition to the quinazoline derivative of the invention, conventional 
surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of 
20 the following categories of anti-tumour agents:- 

(i) antiproUferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulfan and nitrosoureas); antimetabolites (for 
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
25 methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 
taxotere); and topoisomerase inhibitors (for example epipodophyUotoxins like etoposide and 
30 teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example 
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fulvestrant), antiandrogens (for example bicalutamide, flutamide, nihrtamide and cyproterone 
acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and 
buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example 
as anastrozole, letrozoie, vorazole and exemestane) and inhibitors of 5<x-reductase such as 
5 finasteride; 

(iii) agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) " inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies (for example the anti-erbB2 antibody 

10 trastuzumab [Herceptin™] and the anti-erbBl antibody cetuximab [C225]), famesyl 
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for 
example other inhibitors of the epidermal growth factor family (for example EGFR family 
tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl>7-methoxy-6-(3- 
morphoUnopiopoxy)quinazolm^amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7- 

15 bis(2-memoxyemoxy)quinazolm^amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro- 
4-fluorophenyl)-7-(3-morpholmopro^^^ (CI 1033)), for example 

inhibitors of the platelet-derived growth factor family and for example inhibitors of the 
hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
20 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

bevacizumab [Avastin™], compounds such as those disclosed in International Patent 

Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 

compounds that work by other mechanisms (for example linomide, inhibitors of integrin 

ccv|S 3 function and angjostatin); 
25 (vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 

International Patent Applications WO 99/02166, WO00/40529, WO 00/41669, WO01/92224, 

WO02/04434 and WO02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 
30 (viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
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nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 

5 as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

10 separate dosing of the individual components of the treatment Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and 
the other pharmaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the Formula I as defined hereinbefore and an 
15 additional anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in wann-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of the erbB receptor tyrosine protein kinases. Thus, they are useful as 
pharmacological standards for use in the development of new biological tests and in the 
20 search for new pharmacological agents. 

The invention will now be illustrated by the following non limiting examples in 
which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 1 8-25°C; 

25 (ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 
4.5-30mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; 
30 (iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS, and 
reaction times are given for illustration only, 
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(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

5 (vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standa r d, 
determined at 300 MHz using perdeuterio dimethyl sulfoxide (DMSO-d*) as solvent unless 
otherwise indicated; the following abbreviations have been used: s, singlet; d, doublet; t, 
triplet; q, quartet; m, multiplet; b, broad; 

1 0 (viii) chemical symbols have their usual meanings; SI units and symbols are used; 

(ix) solvent ratios are given in volume:volume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 

15 are given; generally, only ions which indicate the parent mass are reported; and unless 
otherwise stated, the mass ion quoted is (MH) + which refers to the protonated mass ion; 
reference to M* is to the mass ion generated by loss of an electron; and reference to M-H* is 
to the mass ion generated by loss of a proton; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
20 and/or sulfur atom have not been resolved; 

(xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 

(xiii) all microwave reactions were carried out in a CEM Discover™ microwave synthesisor, 

(xiv) preparative high performance liquid chromatography (HPLC) was performed on a 
25 Gilson instrument using the following conditions: 

Column: 2 1 mm x 1 0 cm Hichrom RPB 

Solvent A: Water + 0.1% trifluoroacetic acid, 

Solvent B: Acetonitrile + 0.1% trifluoroacetic acid 

Flow rate: 18 ml/min 

30 Runtime: 15 minutes with a 10 minute gradient from 5-95% B 
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Wavelength: 254 nm, bandwidth 10 nm 

Injection volume 2.0-4.0 ml; 

(xv) the following abbreviations have been used: 

HATU 0-(7-Azabenzotriazol-l -yl)-NJ^,N ! ^-Tetramethyluroniiim 

5 Hexafluoro-Phosphate; and 

THF tetrahydrofuran; 

DMF JNT,iV-dhnethylfonnamide; 

DMA MiV'-dimethyiacetamide; 

DCM dichloromethane; 

10 DMSO dimethylsulfoxide; 

IPA Isopropyl alcohol; 

ether diethyl ether; 

TF A trifluoroacetic acid. 
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Example 1 

2-((2R)-2-{[(4-{[3-CMoro-4^ 

yI)oxy] methyl} pyrrolidin-l-yI)-2-oxoethanol 

A mixture of HATU (69 mg), diisopropylethylamine (58 pi), glycolic acid (13 mg) 
5 and A^-[3^Uor(>4-(pyridin-2-ylmethoxy)phenyl]-5-[(2i?)-^ 

4-amine (70 mg) in DCM (5 ml) was stirred overnight The solution was concentrated in 
vacuo and the residue purified by chromatography using DCM - 5% methanol as eluent to 
give the title compound as a white solid (48 mg, 61%); NMR spect rum (DMSO-d6) 1.85 - 
2.10 (m, 4H), 3.42 (m, 2H), 4.04 (m, 2H), 4.20 (dd, 1H), 4.45 (dd, 1H), 4.52 (t, 1H), 4.60 (m, 
10 1H), 5.30 (s, 2H), 7.25 (d, 2H), 7.38 (m, 2H), 7.58 (m, 2H), 7.73 (t, 1H), 7.89 (t, 1H), 8.05 (d, 
1H), 8.48 (s, 1H), 8.60 (d, 1H), 9.98 (bs, 1H): Mass spectrum MH* 520. 

The A^-[3^MorcH^(pyridin-2-ylmethoxy)phenyl]-5- 
ylmethoxy]quinazolin^amine used as starting material was prepared as follows: 

DMF (0.2 ml) was added to a suspension of 5-fluoro-3,4-dihydro-3jff-^ 
15 (1.64 g) in thionyl chloride (10 ml) and the mixture was stirred and heated at 80°C for 6 
hours. Volatile material was removed by evaporation and the residue was azeotroped with 
toluene (20 ml). The resulting solid was added portionwise to a vigorously stirred mixture of 
saturated sodium bicarbonate (50 ml), crushed ice (50 g) and DCM (50 ml) such that the 
temperature was kept below 5°C. The organic phase was separated, dried and concentrated to 
20 give 4-chloro-5-fluoroquinazoline (1 .82 g, 99%) as a solid which was used without 

purification; NMR spectrum (CDC1 3 ) 7.35 - 7.45 (m, 1H), 7.85 - 7.95 (m, 2H), 9.0 (s, 1H). 

4-CMoro-5-fluoroquinazoline (6.75 g) was added to stirred solution of 3-chloro-4-(2- 
pyridylmethoxy)aniline (9.27 g, obtained as described in Example 13 of WO 96/151 18) in 
IPA (200 ml), and the solution was stirred and heated at reflux for 8 hours. The solution was 

25 allowed to cool to ambient temperature overnight and the precipitated solid was filtered ofi£ 
washed with acetone and dried. The solid was added to 50% aqueous methanol (400 ml) and 
the mixture was heated on a steam bath until all the solid had dissolved. The solution was 
basified by careful addition of aqueous ammonia (0.880), and the mixture was concentrated to 
remove methanol Water (300 ml) was added and the mixture was extracted with DCM (600 

30 ml). The extract was washed with water, and brine, and dried. The solvent was removed by 
evaporation to give a solid, which was re-precipitated from a mixture of ethyl acetate, 
tetrahydrofuran and isohexane to give ^-[3-chloro-4-(pyridin-2-ylmethoxy)plienyl]-5- 
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fluoroquinazolin-4-amine as a beige solid (6.75 g, 48%); NMR spectrum (DMSO-d6) 5.3 (s, 
2H), 7.2 - 7.3 (d, 1H), 7.35 - 7.5 (m, 2H), 7.5 - 7.65 (m, 3H), 7.8 - 7.95 (m, 3H), 8.55 (s, 1H), 
8.55 - 8.6 (d, 1H), 9.1 - 92 (bs, 1HV Mass spectrum MH* 381. 

Sodium hydride (60% dispersion in mineral oil, 0. 16 g) was added to *-prolinol (0.39 

5 ml) and JV"-[3<Moro^<pyridm-2-ylmemoxy)phenyl]-5-fluoroquin^ (0.5 g) in 

DMA (4 ml) and the reaction heated at 95°C for 4 hours. The reaction was cooled, quenched 
with water, and concentrated in vacuo. The residue was purified by chromatography using 
DCM - 5% methanol / 7N ammonia as eluent to give ^-[3-chloro-4-(pyridin-2- 
ylmemoxy)phenyl]-5-[(2i?)-pyrroUdm-2-ylmemoxy]quinazo as a beige solid (027 

10 g, 45%); NMR spectrum (DMSO-d6) 1.47 (m, 1H), 1.69 (m, 2H), 1.86 (m, 1H), 2.85 (m, 2H), 
3.53 (m, 1H), 4.05 (dt, 1H), 4.31 (dd, 1H), 5.27 (s, 2H), 7.12 (d, 1H), 7.23 (d, 1H), 7.31 (d, 
1H), 7.35 (dd, 1H), 7.57 (d, 1H), 7.70 (t, 1H), 7.79 (dd, 1H), 7.86 (dt, 1H), 8.14 (d, 1H), 8.50 
(s, 1H), 8.58 (d, 1H), 10.55 (bs, 1H); Mass spectrum M+ 462. 

Example 2 

15 2K(25h2-{[(4-{[3-CMoro-4^vricim-2-yImethoxy)phenyl]ainm 
yl)oxylniemyl}pyrrolidin-l-yl)-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
cWoro^yridm^-ylmemoxy)phenyl]-5-[(2^pyrroUdm2-yh^^ 

in 75% yield; NMR spectrum (DMSO-d6) 1.98 (m, 4H), 3.40 (m, 2H), 4.02 (m, 2H), 4.18 (dd, 
20 1H), 4.43 (dd, 1H), 4.52 (m, 1H), 5.26 (s, 2H), 7.23 (d, 2H), 7.34 (m, 2H), 7.57 (d, 2H), 7.71 
(t, 1H), 7.86 (d, 1H), 8.02 (d, 1H), 8.46 (s, 1H), 8.59 (d, 1H), 9.95 (bs, 1H); Mass spectrum 
Mrf520. 

The N-[3^Woro^(pyridm-2-yhiiemoxy)phenyl]-5-[(25)-pyrrohdm^ 
ylmethoxy]quinazolin-4-amine used as starting material was prepared as described in example 

25 1 (preparation of starting materials) using 5-prolinol and ^-[3-chloro-4-(pyridin-2- 

ylmethoxy)phenyl]-5-fluoroquinazolm^amine in 51% yield; NMR spectrum (DMSO-d6) 
1.47 (m, 1H), 1.69 (m, 2H), 1.86 (m, 1H), 2.85 (m, 2H), 3.53 (m, 1H), 4.05 (dt, 1H), 4.31 (dd, 
1H), 5.27 (s, 2H), 7.12 (d, 1H), 7.23 (d, 1H), 7.31 (d, 1H), 7.35 (dd, 1H), 7.57 (d, 1H), 7.70 (t, 
1H), 7.79 (dd, 1H), 7.86 (dt, 1H), 8.14 (d, 1H), 8.50 (s, 1H), 8.58 (d, 1H), 10.55 (bs, 1H); 

30 Mass spectrum M* 462. 
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Example 3 

N-[3-CMoro-4-(pyridin-2-ylm^ 
K dimemylaimno)acetyl]py^^ 

The pr o C edure described in example 1 was repeated usmg^-dimethylglycine and tf- 

5 [3 ^oro^yridm-2-y^ 

amine (obtained as described in example 1, preparation of starting materials) in 84% yield; 

Mass spectrum M + 547. 

Exam pje 4 

^[3^oro-4-(pyridin-2-ylmetlioxy)phenyll-5-({(2S)-l- 

10 [(dimettylaii^^ 

The procedure described in example 1 was repeated using ^-dimethylglycine and N- 

amine (obtained as described in example 2, preparation of starting materials) in 86% yield; 
Mass spectrum M*547. 
15 Example 5 

yl)oxylmethyl}morpholin-4-yl)-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 

cWoro-^yridm^-yta^^ 
20 in 40% yield; >JMR spectrum (DMSO-d6) 3.5 (m, 2H), 3.6 (m, 1H), 3.8 (m, 1H), 3.9 - 4.2 
(m, 4H), 4.5 (m, 2H), 4.6 (t, 1H), 4.8 (m, 1H), 5.3 (s, 2H), 12 (d, 2H), 7.4 (m, 2H), 7.5 (d, 
1H), 7.6 (d, 1H), 7.7 (t, 1H), 7.9 (m, 2H), 8.4 (s, 1H), 8.6 (d, 1H), 9.7 (bs, 1H); M^ssjpectoum 
M+536. 

The jyH3-dtao^<w^ 
25 ylmemoxylquir^olin^amine used as starting material was prepared as described in example 

1 (preparation of startmgrnaterials)usmg(3i?)-morpholm-3^ 

described inJ. Chem. Soc. Perkin Trans. 1, 2577-2580 (1985)) and W^hloro-Kpyridm-2- 
ylmemoxy^henyll-S-fluoroquinazolm^amme in 53% yield; NMR spectrum (DMSO-d6) 

2 90 (3H, m + bs), 3.23 (m, 1H), 3.34 (m, 2H), 3.68 (dd, 1H), 3.80 (dd, 1H), 4.22 (m, 2H), 
30 5.28 (s, 2H), 7.08 (d, 1H), 7.28 (t, 1H), 7.34 (m, 2H), 7.57 (d, 1H), 7.71 ft 1H), 7.83 (m, 2H), 

8.08 (d, 1H), 8.50 (s, 1H), 8.58 (d, 1H), 10.53 (bs, 1H); Mass spectrum W 478. 
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Example 6 

^[3^hloro-4^yridm-2^ 
[(dimethylamtao)ac^ 

The procedure described in example 1 was repeated using A^-dimethylglycine and JV- 
5 [3^Uorcn4-(pyridin-2-ylm^ 

amine (obtained as described in example 5, preparation of starting materials) in 77% yield; 
Mass spectrum M* 563 . 

Example 7 

2^(2J?)-2-{[(4-{[3^hloro-4^ 
10 yl)oxy]methyl}piperidin-l-yl>-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
cMoro-4^yridin-2-ylmethoxy^^ 

51% yield; NMR spectrum (DMSO-d6) 1.49 (m, 1H), 1.60 - 1.77 (m, 4H), 1.88 (m, 1H), 3.14 
(V1H), 3.79 (m, 1H), 3.96 - 4.18 (m, 3H), 4.45 (dd, 1H), 4.65 (t, 1H), 4.93 (bs, 1H), 5.28 (s, 
15 2H), 7.24 (m, 2H), 7.32 (dd, 1H), 7.38 (d, 1H), 7.55 (dd, 1H), 7.58 (d, 1H), 7.72 (t, 1H), 7.83 
(t, 1H), 7.94 (d, 1H), 8.45 (s, 1H), 8.58 (d, 1H), 9.60 (s, 1H); Mass spectrum M* 534. 

Thei\43<Moro^(pyridin-2-ylm^^^ . 
ylmethoxy]quinazolin-4-amine used as starting material was prepared as described in example 
1 (preparation of starting materials) using ^-[3^moix)^(pyridin-2-ylmethoxy)phenyl]-5- 

20 fluoroquinazolin-4-amine and (2#)-piperidin-2-ylinethanol in 33% yield; NMR spectrum 
(DMSO-d6) 1.30 - 1.39 (m, 2H), 1.56 (m, 1H), 1.57 (m, 1H), 1.69 (dd, 1H),' 1.82 (m, 1H), 
2.67 (m, 1H), 3.02 (m, 1H), 3.08 (m, 1H), 4.15 (dd, 1H), 4.27 (dd, 1H), 5.27 (s, 2H), 7.09 (d, 
1H), 7.24 (d, 1H), 7.31 (m, 2H), 7.56 (d, 1H), 7.66 (t, 1H), 7.85 (m, 2H), 8.07 (d, 1H), 8.49 (s, 
1H), 8.57 (d, 1H), 10.42 (bs, 1H); Mass spectrum M* 477. 

25 The (2J?>piperidin-2-ylmethanol used as starting material was prepared as follows: 

Trifluoroacetic acid (3 ml) was carefully added to a stirring solution of /erf-butyl (2/?)-2- 
(hycfroxymethyl)piperidine-l-carboxylate (1.15 g, obtained as described in Tetrahedron, 58 
(2002), 1343 - 1354) in DCM (3 ml) and stirred at room temperature for 1 hour. Volatiles 
were removed in vacuo and the oil thus obtained dissolved in methanol (60 ml), and 

30 neutralized by addition of MP-Carbonate resin (polymer supported carbonate reagent ex. 
Argonaut Technologies Inc.) (approximately lg) whilst stirring at room temperature for 2 
hours. The resin was filtered, washed with methanol (3 x 30 ml) and the filtrate concentrated 
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The resulting oD was dissolved in DCM (30 ml) and dried (MgS0 4 ) before filtration and 
solventremoval to afford a grey oil (615 mg, lW*m!UmsmWSO^S> 1-44 - 1.51 
(■n, 2H), 1.61 (m, IH), I.™ - 1.78 (m, 3H), 2.84 (m, IH), 3.03 (n, 1H), 3.21 (d, 1H), 3.49 (m, 
1H), 3.57 (dd, 1H), 5.01 (bs, 1H), 7.65 (bs, IH); MasjjEecfflBnM* 116. 

5 Example 8 

2«25)-2-{[(4-{l3^Wor^ 
yDoxylmethyUpiperldin-l-yD-2-oxoelhanoI 

Tie procedure described in example 1 was repeated using glycoUo acid and W- 
chloro^pyridm-2^^ 

J 4 3 78^198 - 4.05 (m, 3H), 4.42 (dd, IH), 4.65 (t, IH), 4.95 (bs, IH), 529 (s, 
^7,4\t,2H),7.34(dd,lH),7.35(UH),7.55(d41H),7,8(d,lH),7.71^ 

(m, IH), 7.94 (d, IH), 8.45 (s, IH), 8.57 (d, IH), 9.62 (s, IH); Massse^^ 535. 

The tf-[3-chl«o^H^ 
15 ^ethoxylquinazolin^anuneusedas^ 

1 (preparation of starting materials) using W^Mor^ 

(DMS0^6) 1.29 - 1.48 (m, 3H), 1-55 (d, IH), 1.62 (d, IH), 1.83 (d, IH), 2.67 (t, IH), 2.99 
On. IH) 3.09 (d, IH), 4.14 (dd, IH), 4.27 (dd, IH), 5.29 (s, 2H), 7.09 (d, IH), 7.27 (d, W, 

8.52 (s, IH), 8.59 (d, IH), 10.61 (s, IH); mUB^m M+ 476. 

The (2S)-piperidin-2.y]methanol used as starting material was obtained as described in 
example 7 (preparation of starting materials) using .erf-butyl (2S)-2- 

25 ^-^mlC^yielfcJ 

1.70 - 1.79 (m, 3H), 2.86 (m, IH), 3.06 (m, IH), 3.23 (d, IH), 3.48 (m, IH), 3.58 (dd, IH), 
5.01 (bs, IH), 7.80 (bs, IH); Mass spectru m 116. 
Example 9 

Ar-p^Moro^pyiMta-^y 1 ^ 
30 [(dimethylaimuo)*^^^ 
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(<jMH t as desaib* in **ampl* 8, P^arsu ^ fe ^ „, . 

,H), 8.5 (d,lH), «5 MWlW^^ 562 ' 

25 7.28 (d,2H>, 7.33 (d, .H). « ^"^^ 
8.47 (s, 1H), 8.59 (4 1H). »•» (*• 1H >- 
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• r i nlnr in 11% yield; spectrum (DMSO-d6) 0.70 
(m, 1H), 0.82 (m, 2H), W ? ^ m ? 34 (m> 

5 1H), 9.97 (s, 1H); Mass spectrum M* 547. 
Trample 13 

W(«>2-U(4-U3-Cb..r^yrt^meU.. I y)ph«yn»^»>«i^° lm - 5 - 

10 ^^^^^^^^(DMS^ U. (s,6H), 1.89 

15 s pectrum 562. 

^In^yDpyn^Bdto-l-ylH^P^-^ 1 

^prooeduredescribedta^l-^^^^^^ 

8.79 (8, 1H), 11.12 (s, 1H); Mass spectrum . M* 534. 
25 Trample 15 

yllmeaioiyHutoaMliii-*-"^ .,„avra 
^pr^descpW to ^.l^^^««^^ a ^- 



WO 2005/026152 



125 



PCT/GB2004/003936 



(d, 1H), 7.38 (dd, 1H), 7.45 (d, 1H), 7.51 (d, 1H), 7.57 (dd. 1H), 7.62 (d, 1H), 7.83 (s, 1H), 
7.90 (m, 1H), 7.95 (t, 1H), 8.60 (d, 1H), 8.69 (d, 1H), 10.92 (bs, 1H); Mmasarsm M* 549. 

Example 16 

W -Chloro^yridin^^ 
5 yl]methoxy}quinazolin-4-amine 

The procedure described in example 1 was repeated using methoxyacetic acid andtf- 

anune in 36% yield; NMR spectrum (DMSO-d6) 1 .92 (m, 2H), 2.05 (m, 2H), 3.25 (s, 3H), 
4 0 (d, 2H), 4.35 (dd, 1H), 4.49 (dd, 1H), 4.63 (m, 1H), 5.36 (s, 2H), 7.32 (d, 1H), 7.38 (dd, 
10 1), 7.43 (d, 1H), 7.47 (d, 1H), 7.57 (m, 2H), 7.85 (s, 1H), 7.88 (t, 1H), 7.96 (t, 1H), 8.59 (d, 
1H), 8.73 (s, 1H), 10.94 (bs, 1H); Mass spectrum M* 535. 
Example 17 

M<3S)-3-K4-{P^ 
yl)oxy]pyrroUdln-l-yl}-2-oxoethanol 

15 The procedure described in example 1 was repeated using glycolic acid and N-[3- 

chlorcnHpyrid^^^ * 
45% yield; mm^m (DMSO-d6) 2.35 - 2.45 (bs, 2H), 3.57 - 3.67 (m, 1H), 3.7 - 3.8 (m, 
1H) 3 8 - 4.0 (m, 2H), 4.0 - 4.1 (m, 2H), 4.2 - 4.3 (bs, 1H), 5.3 (s, 1H), 5.4 - 5.5 (bs, 1H), 7.2 
. 7 3 (dd, 2H), 7.3 - 7.4 (m, 1H), 7.4 - 7.5 (m, 2H), 7.6 - 7.65 (d, 1H), 7.7 - 7.8 (UH), 7.8 - 
20 7.9 (m, 1H), 8.1 (s, 1H), 8.5 (s, 1H), 8.6 (d, 1H), 9.7 (bs, 1H); Massspecfiuffi MH* 507. 
The W ^Moro^yridine-2-^^ 
quinazolm^amine used as starting material was prepared as follows: 

Sodium hydride (60% dispersion in oil, 220 mg) was added to a solution of N-tert- 
butoxycarbonyKS^hydroxypyrrolidine (1.02 g), 15-crown-5 (10 mg) and tf-[3-chloro-4- 

25 pyri dm-2-ylmemoxy)ph^^ 

example l, preparation of starting rnat^^ ^ 

20 minutes in a sealed vessel using a microwave synthesiser. The solution was cooled and ptf 
adjusted to 7 by addition of glacial acetic acid and then concentrated in vacuo. The residue 
wasp urifiedbychron^^ 

30 ^utyl^-M^ 

yl)oxy]pyrroUdine.l-carboxylate (1.6 g) as an oil; Mass spectrum Mrf 548. 



WO 2005/026152 



126 



PCT/GB2004/003936 



/^-Butyl(3^3-[(4-{[3<moro^ 
yl)oxy]pyrroUdme-l-carboxylate (1.6 g) was dissolved in trifluoroacetic acid (50 ml) and 
stood at ambient temperature for 17 hours. The solution was concentrated in vacuo and the 
residue dissolved in water (100 ml) and pff adjusted to 8 by addition of 880 ammonia 
5 solution. The precipitate was extracted into hot ethyl acetate and washed with water, dried 
(MgS0 4 ) and evaporated to give iV-[3^Wor(>^(pyri^^ 

pyrrohdm-3-yloxy]-<niinazolm^annne (0.52 g, 46%); NMR spectrum (DMSO-d6) 1.9 - 2.1 
(bs, IH), 2.15 - 2.25 (m, IH), 2.9 - 3.3 (m, 3H), 5.25 (s, 2H), 7.1 (d, IH), 7.2 (d, IH), 7.3 - 7.4 
(m! 2H), 7.5 - 7.65 (m, 2H), 7.8 - 7.85 (t, IH), 8.1 - 8.2 (bs, IH), 8.5 (s, IH), 8.55 (d, IH), 
10 10.0 - 10.1 (bs, IH); Mass spectrum MH* 448. 
Example 18 

Ar-[3^oro^Kpvridin-2-ylmethoxy)pheiiyl]-5-({(35)-l- 
[(dimethylanuno^cetyljp^^ 

The procedure described in example 1 was repeated usmg^-dimethylglycine andtf- 

15 [3 <hloro^yridme-2-ylm^^^ 

(obtained as described in example 1 7, preparation of starting materials) in 29% yield; NMR 
s pectrum (DMSO-d6) 2.2 (s, 6H), 2.3 - 2.5 (bs, 2H), 3.0 (s, 2H), 3.4 - 3.9 (bs, 2H), 3.9 - 4.2 
(bs, 2H), 5.3 (s, IH), 5.4 - 5.5 (bs, IH), 7.2 - 7.3 (t, 2H), 7.3 - 7.4 (m, IH), 7.4 - 7.45 (d, IH), 
7.45 - 7.5 (dd, IH), 7.6 - 7.65 (d, IH), 7.7 - 7.8 (t, IH), 7.8 - 7.9 (t, IH), 8.0 - 8.1 (bs, IH), 8.5 

20 (s, IH), 8.6 (s, IH), 9.7 - 9.8 (bs, IH); Mass spectrum MH* 534. 
Example 19 

2-{(3*)-3-[(4-{[3-CMo^^ 
yl)oxy]pyrroUdin-l-yl}-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
25 cmorc^yridine-2-ylmemoxy).phenyl]-5-[^^ quinazolm^amine in 

25% yield; NMJUPJ^ (DMSO-d6) 2.35 - 2.45 (bs, 2H), 3.57 - 3.67 (m, IH), 3.7 - 3.8 (m, 
IH) 3 8 - 4.0 (m, 2H), 4.0 - 4.1 (m, 2H), 4.2 - 4.3 (bs, IH), 5.3 (s, IH), 5.4 - 5.5 (bs, IH), 7.2 
- 7.3 (dd, 2H), 7.3 - 7.4 (m, IH), 7.4 - 7.5 (m, 2H), 7.6 - 7.65 (d, IH), 7.7 - 7.8 (t, IH), 7.8 - 
7.9 (m, IH), 8.1 (s, IH), 8.5 (s, IH), 8.6 (d, IH), 9.7 (bs, IH); MassjpecttuniM^ 507. 

30 The w43<Uflfo^Mpyrid^ 

quinazolin-4-amine used as starting material was prepared as described in example 17 
(preparation of starting materials) using N-tert-butoxycarhonyWRy^ypyno^e and 
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spectrum (CDCb) 1.6 - 1.9 (bs, 2H), 2.1 2.3 (m, IH), 2.3 - 2.5 (m, IH), 32 - 3.6 (m, 2H), 5.2 
- 5.3 (bs, IH), 5.4 (s, IH), 6.9 - 7.0 (d, IH), 7.05 - 7.15 (d, IH), 7.15 - 7.2 (m, IH), 7.5 - 7.6 
(d, IH), 7.6 - 7.7 (dd, IH), 7.7 - 7.8 (m, 2H), 7.8 - 7.9 (dt, IH), 8.15 (d, IH), 8.7 - 8.75 (d, 
5 IH), 8.75 (s, IH), 10.1 (bs, IH); Mass spectrum MH* 448. 
Example 20 

Ar-[3-CUoro^yridm-2^ 
yl]oxy}quinazolin-4-amine 

Hie procedure described in example 1 was repeated using methoxyacetic acid and N- 
10 [3-cUoro^yndm^ quinazolm-4-amine 
(obtained as described in example 19, preparation of starting materials) to give the title 
compound in 33% yield; NMR spectrum (DMSO-d6) 2.3 - 2.5 (bs, 2H), 3.2 (s, 3H), 3.5 - 3.7 
(m, 2H), 3.7 - 4.1 (m, 4H), 5.25 (s, 2H), 5.4 - 5.5 (bs, IH), 12 - 7.25 (d, 2H), 7.3 - 7.35 (m, 
IH), 7.35 - 7.4 (d, IH), 7.4 - 7.5 (dd, IH), 7.55 - 7.6 (d, IH), 7.7 - 7.8 (t, IH), 7.8 - 7.9 (t, IH), 
15 8.0 (s, IH), 8.55 (s, IH), 8.55 - 8.65 (d, IH), 9.6 - 9.8 (bs, IH); Mass spectrum MH* 521. 

Example 21 

iV-[3-Chloro-4-(l^-thiazol-4-ylmethoxy)phenyl]-5-({(2^)-l- 
[(dimethylaipino)acetyl]py™^ 

A mixture of 2^Woro^[(5-{[(2i?>H^^emylglycyl)pvtroKdin.2- 
20 yl]memoxy}quinazolm^yl)amino]phenol (70 mg), potassium carbonate (138 mg) and 18- 
crown-6 (10 mg) in DMA (5 ml) was stirred and sonicated for 5 minutes. 4- 
(chloromethyDthiazole hydrochloride (29 mg) was added, and the mixture was stirred at room 
temperature for 16 hours. The mixture was concentrated in vacuo, and the residue partitioned 
between DCM (15 ml) and water (15 ml). The DCM fraction was purified by 

25 chromatography using 2 - 5 % of 10:1 methanol / aqueous ammonia (0.880) in DCM as 
eluent The appropriate fractions were evaporated, and the residue was triturated with diethyl 
ether to give the title product as a white solid (24 mg, 28%); NMR spectrum (DMSO-d6) 1 .85 
- 2 10 (m, 4H), 2.19 (s, 6H), 2.99 (d, IH), 3.11 (d. IH), 3.56 (m, 2H), 4.21 (dd, IH), 4.41 (dd, 
IH), 4.60 (m, IH), 5.35 (s, 2H), 7.22 (d, IH), 7.32 (d, IH), 7.33 (d, IH), 7.60 (dd, IH), 7.72 

30 (dd, IH), 7.81 (s, IH), 8.00 (d, IH), 8.47 (s, IH), 9.15 (s, IH), 9.98 (s, IH); Mass spectrum 
^554. 
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The2^oro4-[(5-{[(2*M<tf^^ 
yl]methoxy}«iuHia2olin^.yl)amino]phenol used as starting material was prepared as follows: 

4-Amino-2-chlorophenol (8.65 g) was dissolved in fco-propanol (200 ml) and 4- 
chloro-5-fluoroquinazoline (prepared as described in example 1, preparation of starting 
5 materials, lO.OOg) was added The mixture was heated under reflux for 2 hours, causing a 
yellow solid to precipitate. The mixture was cooled to ambient temperature; the solid was 
collected by filtration and washed with cold isopropanol (100 ml). The solid was dissolved in 
a boiling mixture of methanol (550 ml) and water (100 ml). With vigorous stirring, the 
solution was basified with aqueous ammonia (0.880, 20 ml), causing a pale pink solid to 
10 precipitate. The mixture was concentrated invacuo to such a volume that all of themethanol 
had been removed, leaving the product as a suspension in aqueous solution. The suspension 
was cooled; the solid was collected by filiation, triturated with ethyl acetate and dried to give 
2^Moro^[(5-fluoro(iumazolm^yl)amino]phenol as a pale pink solid (13.5 g, 85%); NM£ 
s pectrum (DMSO-d6) 6.97 (d, 1H), 7.38 (dd, 1H), 7.42 (dd, 1H), 7.59 (d, 1H), 7.73 (d, 1H), 
15 7.81 (ddd, 1H), 8.51 (s, 1H), 9.03 (d, 1H), 10,07 (bs, 1H); Mass spectrum MH+ 290. 

Somumhy<tede(6()%dispersionmmmeraloil, 1.50 g) was suspended in DMA (100 
ml), and Z>-prolinol (3.70 ml) was added dropwise under a nitrogen atmosphere. The mixture 
was' stirred for 30 minutes at ambient temperature, and the 2^oro^[(5-fluoroquinazolin^- 
yl)amino]phenol (4.34 g) was added. The mixture was heated to 110X for 2 hours under a 
20 nitrogen atmosphere, and then cooled to ambient temperature. Saturated ammonium chloride 
solution (15 ml) was added, and the mixture concentrated m vacuo. The residue was treated 
with saturated sodium hydrogen carbonate solution (150 nu), and me niixture stirred and 
sonicated to give a granular precipitate. The solid was collected by filtration, triturated with 
ethyl acetate, and dried to give 2^morc^{5-[(2J?>p^^ 
25 yl}amino)phenol as a cream coloured solid (4.72 g, SS'/.); NM^SEecfflffi (DMSO-d6) 1.50 
(m, 1H) 1.60 - 1.77 (m, 2H), 1.88 (m, 1H), 2.80 - 2.95 (m, 2H), 3.57 (m, 1H), 4.07 (dd, 1H), 
4.32 (dd, 1H), 6.99 (d, 1H), 7.12 (d, 1H), 7.31 (d, 1H), 7.62 (dd, 1H), 7.70 (dd, 1H), 8.00 (d, 
1H), 8.49 (s, 1H), 10.50 (bs, 1H); Mass spectrum MH + 371. 

HATU (1.14 g) was added to amixture of the 2-cuoro^{5-[(2J9-pyrrohdm-2- 
30 ylmemoxy]Q^lm^yl}amino)phenol (1.11 g) and W^iimethylglycine (340 mg) in 
DMF (70 ml). The mixture was stirred at ambient temperature for 1 6 hours, and then 
concentrated in vacuo. The residue was treated with water to give a pale yellow solid mat 
was collected by filtration, and washed with water. The solid was treated with a mixture,of 
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DCM (10 ml), methanol (10 ml) and aqueous ammonia (0.880, 1 ml), and the mixture stirred 
and sonicated for 10 minutes. The resulting white solid was collected by filtration to give 2- 
cMoro^[(5-{[(2i?>HW-dimem^ 

yl)amino]phenol as a white solid (600 mg, 44%); NMR spectrum (DMSO-d6) 1.90 - 2.15 (m, 
5 4H), 3.47 (m, 2H), 3.88 (s, 2H), 4.25 (dd, 1H), 4.47 (dd, 1H), 4.60 (m, 1H), 7.00 (d, 1H), 7.24 
(d, 1H), 7.34 (d, 1H), 7.44 (dd, 1H), 7.72 (dd, 1H), 7.90 (d, 1H), 8.47 (s, 1H), 9.88 (s, 1H), 
10.04 (s, 1H); Mass spectrum MH* 457. 

Example 22 

2K(2Jl>2-{[(4-{[3-CMoro^(13-tWazol^ylmethoxy)phenyl]amino}qutoaro 
10 yl)oxyJmetnyl}pyiToHdm-l-yi)-2-oxoethanol 

The procedure described in example 21 was repeated using 2-chloro-4-[(5- { [(2R)- 1 - 
glycoloylp3mohdm-2-yl]memoxy}quu^ and 4- 

(chloromethyl)thiazole hydrochloride in 50% yield; NMR spectrum (DMSO-d6) 1.90 - 2.10 
(m, 4H), 3.40 (m, 2H), 4.05 (m, 2H), 4.21 (dd, 1H), 4.47 (dd, 1H), 4.53 (t, 1H), 4.60 (m, 1H), 

15 5.35 (s, 2H), 7.27 (d, 1H), 7.34 (d, 1H), 7.35 (d, 1H), 7.60 (dd, 1H), 7.72 (dd, 1H), 7.81 (s, 
1H), 8.02 (d, 1H), 8.49 (s, IK), 9.16 (s, 1H), 9.98 (s, IK): Mass spectrum MH* 527. 

The 2^MOTcn4-[(5-{[(2J?)-l-glycoloylpyiToUdm-2-yl]memoxy}quina2olm^ 
yl)amino]phenol used as starting material was prepared as described in example 21 
(preparation of starting materials) using glycolic acid and 2-chloro-4-({5-[(2R>pyrrolidin-2- 

20 ylmemoxy]quinazolm^yl}amino)phenol in 62% yield; NMR spectrum (DMSO-d6) 1 .85 - 
2.10 (m, 4H), 3.10 - 3.30 (m, 2H), 4.05 (q, 2H), 4.30 (dd, 1H), 4.48 (dd, 1H), 4.62 (m, 1H), 
7.05 (d, IK), 7.38 (d, 1H), 7.40 (dd, 1H), 7.52 (d, IK), 7.71 (d, IK), 7.99 (dd, 1H), 8.79 (s, 
IK), 10.40 (s, IK), 1 1.03 (s, 1H); Mass spectrum MH* 429. 

Example 23 

25 ^{3^aJoro^[(5-methylisoxazol-3-yI)methoxy]phenyl}-5-{{(2iJ>l- 
[(ddmeftylaDjmo)acetyl]pyrroHdto-2-yl}methoxy)qutaazolm^-amine 

The procedure described in example 21 was repeated using 2-chloro-4-[(5-{[(22?)-l- 
(A^-dimemylglycyl)pyrroUdm-2-yl]memoxy}quinazolm and 3- 

(chloromethyl>5-me1hylisoxazole in 38% yield; NMR spectrum (DMSO-d6) 1.85 - 2.10 (m, 
30 4H), 2^0 (s, 6H), 2.41 (s, 3H), 3.00 (d, IK), 3.1 1 (d, IK), 3.58 (m, 2H), 4.16 (dd, IK), 4.46 
(dd, IK), 4.60 (m, IK), 5.23 (s, 2H), 6.30 (s, IK), 7.20 (d, IK), 7.27 (d, IK), 7.34 (d, 1H), 
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7.60 (dd, 1H), 7.70 (dd, 1H), 8.00 (d, 1H), 8.47 (s, 1H), 9.90 (s, 1H); Mass spectrum MH+ 
552. 

Example 24 

2-[(2J?)-2K{[4K{3-CMoro^-[(5-me^ 
5 5-yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoeflianol 

The procedure described in example 21 was repeated using 2-chloro-4-[(5-{[(2/?)-l- 
g lycoloylpyrroUdm-2-yl]meto (obtained as described in 

example 22, preparation of starting materials) and 3-(chloromethyl>5-methylisoxazole in 
28% yield; NMR spectrum (DMSO-d6) 1.90 - 2.10 (m, 4H), 2.45 (s, 3H), 3.41 (m, 2H), 4.04 
10 (m, 2H), 4.21 (dd, 1H), 4.47 (dd, 1H), 4.53 (t, 1H), 4.60 (m, 1H), 5.28 (s, 2H), 6.37 (s, 1H), 
7.26 (d, 1H), 7.30 (d, 1H), 7.35 (d, 1H), 7.60 (dd, 1H), 7.72 (dd, 1H), 8.48 (s, 1H), 10.00 (s, 
1H); Mass spectrum MH*" 525. 
Example 25 

jv-[3^wor()^Ki>^ azol - 5 -y lmet,iox y)P hei, y ! i' 5 ^^ 2Jl ^ 1 ' 

15 [(dimethylamino)acetyllpyiroUdin-2-yl}methoxy)qmnazoUn^ainto 

Methanesulfonyl chloride (20 pi) was added to a solution of l,3-thiazol-5-ylmethanol 
(26 mg) and tf^iiisopropylemylanune (44 ul) in DCM (5 ml) at 0°C. The mixture was 
heated to 40°C for 6 hours, and then concentrated in vacuo. The residue was dissolved in 
DMA (5 ml), and added to a suspension of 2-chloro-4-[(5-{[(2R)-l-(iVyV- 

20 dime%lglycyl)pyffoh(^ (prepared as 

described in example 21, preparation of starting materials, 68 mg), potassium carbonate (104 
mg), and 18-crown-6 (10 mg) in DMA (5 ml). The mixture was stirred at room temperature 
for 16 hours, then concentrated in vacuo. The residue was partitioned between DCM (1 5 ml) 
and water (15 ml). The DCM fraction was loaded onto a silica column, which was purified by 

25 chromatography using 2 - 5% 10: 1 methanol / aqueous ammonia (0.880) in DCM as eluent. 
The appropriate fractions were concentrated and the residue triturated with diethyl ether to 
give the title product as a pale yellow solid (23 mg, 28%); NMR spectrum (DMSO-d6) 1 .90 - 
2.10 (m, 4H), 2.22 (s, 6H), 3.02 (d, 1H), 3.18 (d, 1H), 3.61 (m, 2H), 4.26 (dd, 1H), 4.47 (dd, 
1H), 4.63 (m, 1H), 5.58 (s, 2H), 7.28 (d, 1H), 7.39 (d, 1H), 7.40 (d, 1H), 7.68 (dd, 1H), 7.78 

30 (dd, 1H), 8.06 (d, 1H), 8.09 (s, 1H), 8.52 (s, 1H), 9.19 (s, 1H), 10.04 (s, 1H); Mass spectrum 
MH*554. 
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Example 26 

2K(2J?)-2^[(4-{[3^oro^(l r 3-thiazol-5-ylmethoxy)phenyl]amino}quinazolin-5- 
yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoetiianol 

The procedure described in example 25 was repeated using 2-chloro-4-[(5-{[(2fl)-l- 
5 glycoloylpyrrobdm-2-yl]memoxy}qumazoun^yl)amino]phenol (prepared as described in 
example 22, preparation of starting materials) and l,3-tbiazol-5-ylmetnanol in 36% yield; 
NMR spectrum (DMSO-d6) 1.90 - 2.10 (m, 4H), 3.40 (m, 2H), 4.05 (m, 2H), 4.21 (dd, IH), 
4.47 (dd, IH), 4.53 (t, IH), 4.60 (m, IH), 5.51 (s, 2H), 7.26 (d, IH), 7.33 (d, IH), 7.34 (d, 
IH), 7.61 (dd, IH), 7.73 (dd, IH), 8.02 (d, IH), 8.03 (s, IH), 8.49 (s, IH), 9.14 (s, IH), 10.00 
10 («, IH); Mass spectrum MH* 526. 
Example 27 

AT-[3<Moro-4^yrazm-2-ylmemoxy)phen^ 
[(dimethyIaniino)acetyl]pyrroUdto-2-yl}methoxy)qninazoIto^ 

The procedure described in example 25 was repeated using pyrazm-2-ylmethanol and 

15 2^Moro^[(5-{[(22Q-HWV-dime^ 

yl)amino]phenol (prepared as described in example 21, preparation of starting materials) in 
44»/o yield; mm spectrum (DMSO-d6) 1 .85 - 2.10 (m, 4H), 2.19 (s, 6H), 3.00 (d, IH), 3.12 
(d, IH), 3.56 (m, 2H), 4.20 (dd, IH), 4.41 (dd, IH), 4.59 (m, IH), 5.40 (s, 2H), 7.23 (d, IH), 
7.31 (d, IH), 7.34 (d, IH), 7.62 (dd, IH), 7.72 (dd, IH), 8.03 (d, IH), 8.48 (s, IH), 8.67 (d, 

20 IH), 8.70 (d, IH), 8.87 (s, IH), 10.00 (s, IH); Mass spectrum MH* 549. 

Example 28 

2K(2J?>2-{l(4-{[3^Moro-4Kpyrazta^ 
yl)oxy]memyl}pyrrolidin-l-yI)-2-oxoethanol 

The procedure described in example 25 was repeated using pyrazin-2-ylmethanol and 

25 2^Moro^[(5-{[(2*)-l-glycoloy^ 

(prepared as described in example 22, preparation of starting materials) in 36% yield; NM£ 
spectrum (DMSO-d6) 1.85 - 2.10 (m, 4H), 3.41 (m, 2H), 4.05 (m, 2H), 4.21 (dd, IH), 4.46 
(dd, IH), 4.53 (t, IH), 4.61 (m, IH), 5.40 (s, 2H), 7.27 (d, IH), 7.32 (d, IH), 7.36 (d, IH), 
7.62 (dd, IH), 7.73 (dd, IH), 8.07 (d, IH), 8.49 (s, IH), 8.67 (d, IH), 8.70 (d, IH), 8.88 (s, 

30 IH), 10.00 (s, IH); Mass spectrum MH* 522. 



WO 2005/026152 



132 



PCT/GB2004/003936 



Example 29 

2-{(3S)-3-[34^oro-4^yridin-2-ylme 
yl)oxylpiperidin-l-yI}-2-oxoethanoI 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
5 cMoro^(pyridm-2-ylmethoxy)p^ in 36% 

yield; NMR spectrum (CDC1 3 ) 1.76 - 1.97 (m, 2H), 2.04 - 2.23 (m, 4H), 3.19 - 3.30 (m, 1H), 
3.42 - 3.67 (m, 1H), 3.71 - 3.88 (m, 1H), 3.90 - 4.14 (m, 2H), 4.68 (s, 1H), 5.21 (s, 2H), 6.79 - 
7.00 (m, 2H), 7.13 - 7.21 (m, 2H), 7.40 (d, 1H), 7.52 - 7.62 (m, 2H), 7.64 - 7.73 (m, 1H), 7.75 
(s, 1H)„ 8.46 - 8.55 (m, 2H), 9.50 (s, 1HT>: Mass spectrum MH* 520. 

1 0 The A43^Woro^(pyridm-2-ylmethox 

yloxy] quinazolin-4-amine used as starting material was prepared as follows: 

(S)-3-Hydroxypiperidine hydrochloride (15 g), diisopropylethylamine (20.9 ml) and 4- 
dimethylaminopyridine (1.33 g) were stirred in DCM (150 ml) and cooled to 0°C. A solution 
of di-rert-butyldicarbonate (26.2 g) in DCM (50 ml) was added slowly and the reaction 

15 mixture was stirred at 0°C for 2 hours. The reaction mixture was allowed to warm to room 
temperature and stirred for 64 hours, then was washed with IN citric acid (2 x 200 ml) and 
water (2 x 200 ml). The organic layer was dried (MgSOiO and concentrated to give terT-butyl- 
(3iS>3-hydroxypiperidine-l-carboxylate as an oil (21.48 g, 98%); NMR spectrum (DMSO-d6 
at 373K) 120 - 1.33 (m, 2H), 1.38 (s, 9H), 1.54 - 1.67 (m, 1H), 1.72 - 1.85 (m, 1H), 2.53 - 

20 2.68 (m, 1H), 2.69 - 2.83 (m, 1H), 3.30 - 3.42 (m, 1H), 3.53 - 3.64 (m, 1H), 3.68 - 3.79 (m, 
1H), 4.79 (d,lH). 

Sodium hydride (60% dispersion in mineral oil, 623 mg) was added portionwise to a 
stirred solution of the rer^butyK3iS)-3-hydroxypipOTdine-l-carboxylate (3.06 g) in DMA (50 
ml). Upon complete addition the reaction mixture was stirred for 54 hour. 1 5-Crown-5 (50 mg) 

25 was added followed by 2^Uoro^[(5-fluoroquinazolin«4-yl)amino]phenol (obtained as 

described in example 21, preparation of starting materials) and the mixture heated to 95 °C for 
2 hours. Saturated ammonium chloride solution (10 ml) was added and the DMA was 
removed in vacuo. Water (150 ml) was added to the residue and stirred vigorously. The 
resulting solid was filtered and dried This was then stirred in hot diethyl ether (1 00 ml) for 10 

30 minutes and the cooled mixture filtered to give terf-butyl (3iS)-3-({4-[(3-chloro-4- 

hydroxyphenyl)amino]quinazolin~5^ as a yellow solid (2.4 & 

82%); NMR spectrum (DMSOd6) 1.12 (s, 9H), 1.57 - 1.84 (m, 2H), 2.00 - 2.18 (m, 2H), 3.08 
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- 3.24 (m, 1H), 3.43 - 3.57 (m, 1H), 3.64 - 3.76 (m, 1H), 3.86 - 4.03 (m, 1H), 4.87 - 5.00 (m, 
1H), 6.95 - 7.04 (m, 1H), 7.18 - 7.41 (m, 3H), 7.68 - 7.85 (m, 2H), 8.49 (s, 1H), 9.80 (s, 2H); 
Mass spectrum MH* 47 1 . 

rert-butyl(35)-3K{4-[(3H;Uoro^hydroxyphenyl)amino]quiiiazolin-5- 
5 yl}oxy)piperidine-l-carboxylate (1 g), picolyl chloride hydrochloride (384 mg) and potassium 
carbonate (737 mg) were stirred in DMF to which was added 18-crown-6 (0.1 g). The reaction 
was stirred at room temperature for 2 days. The DMF was removed in-vacuo and the residue 
was partitioned between water and ethyl acetate. The ethyl acetate was washed with water (3 
x 100 ml) and brine (3 x 50 ml). This was dried (MgS0 4 ) and concentrated to give 

10 tert-butyl (3S)-3-[(4-{[3-cMorcHHpyridm-2-ym 

yl)oxy]piperidine-l-carboxylate as a foam (1.1 g, 92%); NMR spectrum (CDC1 3 ) 1.21 (s, 9H), 
1.54 - 1.71 (m, 1H), 1.75 - 1.89 (m, 1H), 1.91 - 2.05 (m, 1H), 2.07 - 2.21 (m, 1H), 3.17 - 3.93 
(m, 4H), 4.56 - 4.69 (m, 1H), 5.23 (s, 2H), 6.83 - 6.99 (m, 2H), 7.1 1 - 7.20 (m, 1H), 7.29 - 
7.43 (m, 2H), 7.52 - 7.63 (m, 2H), 7.64 - 7.72 (m, 1H), 7.83 - 7.90 (m, 1H), 8.47 - 8.57 (m, 

15 2H), 9.71 's. Mass spectrum MI^ 562. 

tert-bvtyl (35)-3-[(4- {[3-cMoro-4^yri<lm-2-ylmemoxy)phenyl]ammo}qm 
yl)oxy]piperidine-l-carboxylate (1.1 g) was stirred in TFA (15 ml) for 3 hours. The reaction 
mixture was concentrated and saturated potassium carbonate solution was added until the 
mixture was basic. This was diluted with water (20 ml) and stirred overnight The precipitate 

20 was filtered and washed with water (100 ml). This was dried to give tf-[3-chlorc-4-(pyridin-2- 
ytaetooxy)phenyl]-5-[(3iS)-piperidm-3^^ as a solid (0.89 g, 99%); 

NMR spectrum (DMSO-d6) 1.37-1.51 (m, 1H), 1.52 - 1.81 (m, 2H), 1.90 - 2.07 (m, 1H), 
2.53 - 2.76 (m, 2H), 2.83 - 3.01 (m, 2H), 3.07 - 3.18 (m, 1H), 4.88 - 4.98 (m, 1H), 5.27 (s, 
2H), 7.14 - 7.25 (m, 2H), 7.26 - 7.40 (m, 3H), 7.53 - 7.62 (m, 1H), 7.65 - 7.74 (m, 1H), 7.75 - 

25 7.82 (m, 1H), 7.83 - 7.93 (m, 1H), 8.50 (s, 1H), 8.58 (d, 1H), 10.74 (s, 1H); Mass spectrum 
^462. 
Example 30 

2-{(3.R)-3-[3-CMoro^(pyridto-2-ylm^ 
y!)oxy]piperidin-l-yl}-2-oxoeflianol 

30 The procedure described in example 1 was repeated using glycolic acid and iV-[3- 

chloro-4-(pyridm-2-ylmemoxy)phenyl]-5-[(3i?)-piperidm-3-yloxy]qu^ 
mg. 29%^: NMR spectrum (CDa 3 ) 1.74- 1.93 (m,2H), 2.01 - 2.17 (m,4H), 3.19- 3.30 (m, 
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1H), 3.47 - 3.67 (m, 1H), 3.70 - 3.85 (m, IK), 3.90 - 4.10 (m, 2H), 4.60 - 4.70 (m, 1H), 5.22 
(s, 2H), 6.85 - 6.97 (m, 2H), 7.1 1 - 7.18 (m, 1H), 7.22 - 7.35 (m, IK), 7.38 - 7.47 (m, 1H), 
7.52 - 7.62 (m, 2H), 7.63 - 7.72 (m, 1H), 7.76 (s, 1H), 8.48 - 8.58 (m, 2H), 9.41 - 9.52 (m, 
1H); Mass spectrum MH* 520. 

5 The JV-[3^Moro^(pyridin-2-ylmethoxy)phenyl]-5-[(3/?)-piperidin-3- 

yloxy]quinazolm-4-amineused as starting material was prepared as described in example 29 
(preparation of starting materials) using ferf-butyl (3R)-3-[(4-{[3-chloro-4-(pyridin-2- 
ylmemoxy)phenyl]ammo}o^azolm-5-yl)oxy]piperi in 100% yield; NMR 

spectrum (DMSO-d6) 1.37 - 1.51 (m, 1H), 1.52 - 1.81 (m, 2H), 1.90 - 2.07 (m, IK), 2.53 - 

10 2.76 (m, 2H), 2.83 - 3.01 (m, 2H), 3.07 - 3.18 (m, 1H), 4.88 - 4.98 (m, 1H), 5.27 (s, 2H), 7.14 
- 725 (m, 2H), 7.26 - 7.40 (m, 3H), 7.53 - 7.62 (m, 1H), 7.65 - 7.74 (m, 1H), 7.75 - 7.82 (m, 
IK), 7.83 - 7.93 (m, 1H), 8.50 (s, 1H), 8.58 (d, 1H), 10.74 (s, 1H); Mass spectrum MH^ 462. 

The tert-butyl (3R)-3-[(4-{[3-cMoro-4-(pyridin-2- 
ylmemoxy)phrayl]ammo}qjiinazolm^ used as starting 

1 5 material was prepared as described in example 29 (preparation of starting materials) using 
ter^butyl(3.R)-3-({4-[(3-cMoro-4-hy^ 

carboxylate in 92% yield; NMR spectrum (CDC1 3 ) 121 (s, 9H), 1.54 - 1.71 (m, 1H), 1.75 - 
1.89 (m, 1H), 1.91 - 2.05 (m, 1H), 2.07-2.21 (m, IK), 3.17 - 3.93 (m, 4H), 4.56 - 4.69 (m, 
1H), 523 (s, 2H), 6.83 - 6.99 (m, 2H), 7.1 1 - 7.20 (m, 1H), 7.29 - 7.43 (m, 2H), 7.52 - 7.63 

20 (m, 2H), 7.64 - 7.72 (m, 1H), 7.83 - 7.90 (m, IK), 8.47 - 8.57 (m, 2H), 9.71 (s, 1H); Mass 
spectrum MH* 562. 

The terf-butyl (3/?>3K{4-[(3-cUorc^hydroxyphenyl)ammo]quinazolin-5- 
yl } oxy)piperidiiie- 1 -carboxylate used as starting material was prepared as described in 
example 29 (preparation of starting materials) using <ert-butyl-(3J?)-3-hydroxypiperidine-l- 

25 carboxylate and 2-chloro-4-[(5 -fluoroquinazolm-4-yl)ammo]phenol (obtained as described in 
example 21, preparation of starting materials) in 72% yield; NMR spectrum (DMSO-d6 at 
373K) 1.12 (s, 9H), 1.57 - 1.84 (m, 2H), 2.00 - 2.18 (m, 2H), 3.08 - 3.24 (m, 1H), 3.43 - 3.57 
(m, IK), 3.64 - 3.76 (m, IK), 3.86 - 4.03 (m, IK), 4.87 - 5.00 (m, 1H), 6.95 - 7.04 (m, IK), 
7.18 - 7.41 (m, 3H), 7.68 - 7.85 (m, 2H), 8.49 (s, IK), 9.80 (s, 2H); Mass spectrum MH* 471. 

30 The fert-butyl-(3/?)-3-hydroxypiperidine-l -carboxylate used as starting material was 

prepared as described in example 29 (preparation of starting materials) using (K)-3- 
hydoxypiperidine hydrochloride; NMR spectrum (DMSO-d6) 1.20 - 1.33 (m, 2H), 1.38 (s, 
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9H), 1.54 - 1.67 (m, 1H), 1.72 - 1.85 (m, 1H), 2.53 - 2.68 (m, 1H), 2.69 - 2.83 (m, 1H), 3.30 - 
3.42 (m, 1H), 3.53 - 3.64 (m, 1H), 3.68 - 3.79 (m, 1H), 4.79 (d, 1H). 

Example 31 

iV-[3<:Woro-4-(pyridin-2-ylmeflioxy)phenyl]-5-({(35)-l- 
5 [dimethylamino)acetyl]piperidin-3-yl}oxy)quinaz»Un^amine 

The procedure described in example 1 was repeated using Wtf-dimethylglycine and N- 
[3-cMoro-4Kpyridm-2-ylmeto 

(prepared as described in example 29, preparation of starting materials) in 1 7% yield; NMR 
spectrum (CDC1 3 ) 1.82 - 2.00 (m, 2H), 2.17 (s, 6H), 2.22 - 2.45 (m, 1H), 2.72 - 2.85 (m, 1H), 
10 2.94 - 3.14 (m, 2H), 3.26 - 3.47 (m, 2H), 3.69 - 4.20 (m, 1H), 4.28 - 4.47 (m, 1H), 4.49 - 4.65 
(m, 1H), 5.22 (s, 2H), 6.94 (d, 1H), 7.13 - 7.26 (m, 3H), 7.34 - 7.44 (m, 2H), 7.52 - 7.63 (m, 
2H), 7.64 - 7.74 (m, 1H), 7.79 - 7.91 (m, 1H), 8.48 - 8.60 (m, 2H); Mass spectrum MH* 547. 

Example 32 

iv-[3^woro^o»yri^- 2 -y lmethox y)P hen y , i" 5_ (W 3J? )" 1 " 

1 5 [dimethylammo)acetyl]piperidm-3-yl}oxy)qumazoIm^aniine 

The procedure described in example 1 was repeated using 7/,N-dimethylglycine and N- 
[3^Moro-4^yridm-2-ylmemoxy)phenyl]-5-[(3i?)-piperidmO-yloxy]qu^ 
(prepared as described in example 30, preparation of starting materials) in 36% yield; NMR 
spectrum (CDCI3) 1.81 - 2.00 (m, 2H), 2.15 (s, 6H), 2^1 - 2.42 (m, 1H), 2.70 - 2.84 (m, 1H), 

20 2.94 - 3.25 (m, 2H), 3.28 - 3.41 (m, 2H), 3.68 - 4.18 (m, 1H), 4.28 - 4.46 (m, 1H), 4.48 - 4.64 
(m, 1H), 5.22 (s, 2H), 6.93 (d, 1H), 7.10 - 7.25 (m, 2H), 7.30 - 7.41 (m, 2H), 7.52 - 7.63 (m, 
2H), 7.64 - 7.72 (m, 1H), 7.79 - 7.90 (m, 1H), 8.48 - 8.57 (m, 2H), 9.58 - 9.77 (m, 1H); Mass 
spectrum MH* 547. 
Example 33 

25 (2/?H^(2Jf>2-{[(4-{[3H:Moro-4^yri(ta^ 

yl)oxy]methyl}pyrrolidin-l-yl)-l-oxopropan-2-ol 

The procedure described in example 1 was repeated using D-lactic acid and N-[3- 
cmoro-4^yridm-2-ylmemoxy)phenyl]-5-[(2^)-pyrroUdm-2-ylme 
(obtained as described example 1 , preparation of starting materials) to give the title 
30 compound in 50% yield; NMR spectrum (DMSO-d6) 1 .14 (d, 3H), 1.98 (m, 3H), 3.44 (m, 
1H), 3.70 (m, 1H), 426 (m, 2H), 4.42 (m, 1H), 4.60 (bs, 1H), 4.78 (d, 1H), 5.30 (s, 2H), 7.24 
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(d, 1H), 7.27 (d, 1H), 7.35 (m, 2H), 7.58 (m, 2H), 7.72 (t, 1H), 7.88 (dt, 1H), 8.01 (d, 1H), 
8.47 (s, 1H), 8.59 (d, 1H), 9.94 (bs, 1H); Mass spectrum MH 4 " 534.5. 
Example 34 

2-((3*)-3-{[(4-{[3-chIoro-4-(pyrid^ 
5 yl)oxy]methyl}-4-mefliylpiperaan-l-yl)-2-oxoethaiiol 

The procedure described in example 1 was repeated using glycolic acid and ^-[3- 
(^oro^yridm-2-ylmethoxy)phenyl]-5-{[(2i?)-l-methylpipei^-2- 
yl]methoxy}q^nnazolm^amine hydrochloride to give Ihe title compound in 28% yield; Mass 

spectrum MH* 549.2. 
10 The W-[3-cMoro-4-(pyridm-2-ylmemoxy^ 

yl]memoxy}quinazolm^aniine hydrochloride used as starting material was prepared as 

follows: 

Trimethylsilyl diazomethane (2M in hexane, 14 ml) was added dropwise to a solution 

of (2^>lK^-b^ tox y c ^ n y 1 )P i P era ^ e " 2 " caiboxylic 301(1 ( 5 8) m methano1 ( 10 ° md 

1 5 DCM (1 1 5 ml), and the solution stirred at room temperature for 1 6 hours. The solvent was 
concentrated in vacuo and the residue purified by chromatography, eluting with ethyl acetate 
then 5% methanol / 7N ammonia in ethyl acetate, to give 1-terf-butyl 2-methyl (2R)- 
piperaane-U-dicarboxylate as an oil (2.55 g, 48%); NMR spectrum (DMSO-d6) 1.40 (s, 
9H), 2.10 (bs, 1H), 2.52 (m, 1H), 2.72 (dd, 1H), 2.82 (d, 1H), 2.97 (m, 1H), 3.29 (d, 1H), 3.61 

20 (d, 1H), 3.67 (s, 3H), 4.43 (m, 1H); Mass spectrum MH* 245. 

Lithium aluminium hydride (1M in THF, 26 ml) was added to a solution of l-tert- 
butyl 2-methyl (2i?)-piperazine-l 5 2-dicarboxylate (2.55 g) in THF (70 ml) at -40°C, then the 
reaction was warmed to room temperature. The solution was stirred for 1 hour, then cooled to 
0°C and quenched by sequential addition of water (1 ml), sodium hydroxide (2N, 1 ml) and 

25 then water (2 ml). The resulting slurry was filtered and concentrated in vacuo to give tert- 
butyl (2/?)-2^hydroxymemyl)piperazine-l-carboxylate (2.37 g, > 100%); NMR spectrum 
(DMSO-d6, 373K) 1.40 (s, 9H), 2.58 (m, 1H), 2.82 (m, 3H), 2.92 (bs, 1H), 2.98 (d, 1H), 3.43 
(m, 1H), 3.65 (m, 2H), 3.80 (m, 1H); Mass spectrum MH" 217. 

Lithium aluminium hydride (1M in THF, 17.6 ml) was added to a solution of tert- 

30 butyl (^^-(hydroxymemyljpiperazme-l-carboxylate (1.27 g) in THF (40 ml) at 0°C, then 
the reaction was wanned to room temperature. The solution was stirred for 3 hours, then 
heated at reflux for 1 hour, cooled to 0°C and quenched by sequential addition of water (0.2 
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ml), sodium hydroxide (2N, 0.2 ml) and then water (0.4 ml). The resulting slurry was filtered 
and concentrated in vacuo to give [(2/J>l-methylpiperazin-2-yl]methanol (0.44 g); Mass 
spectrum MH* 131. 

Sodium hydride (60% dispersion in mineral oil, 0.27 g) was added to [(2R)-1- 
5 methylpiperazm-2-yl]methanol (0.44 g) and JV-[3-chloro-4-(pyridin-2-ylmethoxy)phenyl]-5- 
fluoroquinazolin-4-amine (0.43 g, obtained as described in example 1, preparation of starting 
materials) in DMA (20 ml) and the reaction heated at 90°C for 1 6 hours. The reaction was 
cooled, quenched with water, and concentrated in vacuo. The residue was purified by reverse 
phase chromatography, using 10 - 40% acetonitrile in water with 0.2% TFA modifier as 
10 eluent, to give after acidification with HC1 in ether, N-[3-cUoro-4-(pyridin-2- 
ylmethoxy)phenyl]-5- {[(2J?)-l-meth^ 

hydrochloride as a white solid (82 mg, 15%); NMR spectrum (DMSO-d6) 2.40 (s, 3H), 2.69 
(dt, 1H), 2.82 (dt, 1H), 2.83 (m, 1H), 2.98 (m, 1H), 3.15 (t, 1H), 3.27 (m, 1H), 3.37 (m, 1H), 
4.52 (m, 2H), 5.31 (s, 2H), 7.32 (m, 3H), 7.47 (d, 1H), 7.58 (d, 1H), 7.67 (dd, 1H), 7.85 (dt, 
15 1H), 7.87 (d, 1H), 7.92 (t, 1H), 8.57 (d, 1H), 8.72 (s, 1H); Mass spectrum MH + 491.4. 
Example 35 

2^(35>3-{[(4-{[3n:Moro-4^yridin-2-ylmethoxy)phenyl]amino}qum 
yl)oxy]methyl}-4-mefliylpiperaziii-l-yI)-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and JV-[3- 

20 cUoro-4^yridin-2-ylmethoxy)phenyl]-5-(K 

yl]methoxy}quinazolm-4-amine to give the title compound in 34% yield; Mass spectrum 
MH+ 549.3. 

The A^[3^Moro-4-(pyridin-2-ylmethoxy)phenyl]-5- { [(2S2?> 1 -methylpiperazin-2- 
yl]methoxy } quinazolin-4-amine used as starting material was prepared as follows: 

25 Lithium aluminium hydride (1M in THF, 1 9.5 ml) was added to a solution of (25)- 1 - 

(/ert-butoxycaibonyl)piperazine-2-carboxylic acid (1.5 g) in THF (20 ml) at 0°C, then the 
reaction was warmed to room temperature and heated at 60°C for 1 6 hours. The reaction was 
cooled to 0°C and quenched by sequential addition of water (0.75 ml), sodium hydroxide (2N, 
0.75 ml) and then water (1 .5 ml). The resulting slurry was filtered and concentrated in vacuo 

30 and the residue purified by chromatography using DCM to 20% 7N ammonia in methanol in 
DCM to [(2iS)-l-methylpiperazin-2-yl]methanol as a white solid (454 mg, 53%); NMR 
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SD ectrum (DMSO-d6) 1.83 (m, 1H), 1.98 (dt, 1H), 2.14 (s, 3H), 2.31 (dd, 1H), 2.56 (m, 2H), 
2.68 (m, 1H), 2.84 (dd, 1H), 3.23 (dd, 1H), 3.52 (dd, 1H). 

tf-[3^uoro^yridm-2-ylmemoxy)pta^ 
yl]methoxy}quinazoliii-4-amine was prepared as described in example 34 (preparation of 

5 starting materials) using [(2S)-l-metliylpiperazin-2-yl]methanol and N-[3-chloro-4-(pyridin-2. 
ylmemoxy)phenyl]-5-fmoroo^inazolm^-amine (obtained as described in example 1, 
preparation of starting materials) in 17% yield; NMR spectrum (DMSO-d6) 2.23 (dt, 1H), 
2.30 (s, 3H), 2.32 (m, 1H), 2.60 (dt, 1H), 2.76 (m, 3H), 2.87 (dd, 1H), 4.24 (d, 1H), 4.44 (dd, 
1H), 5.25 (s, 2H), 7.09 (dd, 1H), 7.26 (d, 1H), 7.34 (m, 2H), 7.57 (d, 1H), 7.71 (t, 1H), 7.88 

10 (m, 2H), 7.98 (d, 1H), 8.51 (s, 1H), 8.58 (m, 1H), 10.42 (bs, 1H); Mass spectrum MH* 491. 
Example 36 

2^(2/f>2-{[(4-{l3n:Moro^yridm^ 
yl)oxy]methyl}-4-mettiylpiperazin-l-yl)-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 

15 c Moro^yridm-2-ylmemoxy)phenylK 

yl]memoxy}quinazolm^amine in 31% yield; Mass spectrum M* 548.9. 

Thetf-[3^Moro^(pyridm-2-ylmemoxy 
yl]memoxy}ouinazolin^amine used as starting material was prepared as follows: 

[(2i?)-^methylpipera2in-2-yl]methanol was prepared as described in example 35. 
20 (preparation of starting materials) using (2i?)^(/ert-butoxy<^bonyl)piperazine-2K5arboxyUc 
acid as starting material in 61% yield; NMR spectrum (DMSO-d6, 373K) 1.63 (t, 1H), 1.88 
(dt, 1H), 2.13 (s, 3H), 2.52 (m, 1H), 2.60 (m, 1H), 2.67 (m, 2H), 2.81 (dt, 1H), 3.30 (d, 2H). 

i\q3-cMoro^(pyricun-2-ylmemoxy^ 
yl]memoxy}cnnnazolm^amine was prepared as described in example 34 (preparation of 

25 starting materials) using [(2^)^memylpiperazin-2-yl]methanol and ^-[3-chloro-4-(pyridin- 
2.ylmemoxy)phenyl]-5-fluoroouinazolm^amine (obtained as described in example 1, 
preparation of starting materials) in 51% yield; NMR spectrum (DMSO-d6) 1 .88 (m, 2H), 
2.14 (s, 3H), 2.62 (d, 1H), 2.73 (d, 1H), 2.81 (m, 1H), 2.98 (d, 1H), 3.20 (m, 1H), 4.21 (m, 
1H), 4.31 (m, 1H), 5.29 (s, 2H), 7.10 (d, 1H), 7.27 (d, 1H), 7.35 (d, 1H), 7.37 (m, 1H), 7.58 

30 (d, 1H), 7.72 (t, 1H), 7.90 (dt, 1H), 7.92 (dd, 1H), 8.09 (d, 1H), 8.52 (s, 1H), 8.60 (d, 1H), 
10.58 (s, Mass spectrum MH* 491. 
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Example 37 

2^(2iS)-2-{[(4-{[3^Moro-4^y^ 
yI)oxy]methyl}-4-methjipiperazi2i-l-yI)-2-oxoethanol 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
5 cUoro-4^yridin-2-ylmethoxy)phenyl]«5- {[(25)-4-methylpipera2in-2- 
yl]methoxy}quina2olin-4-arnine in 44% yield; Mass spectrum M + 548.9. 

The A43^Woro^(pyridin-2-ykaethoxy)p^ 
yl]methoxy } quinazolin-4-amine used as starting material was prepared as follows: 

[(2iS)-4-methylpiperazin-2-yl]methanol was prepared as described in example 36, 
1 0 preparation of starting materials, for the 7?-antipode using (2S)-4-(tert- 

butoxycarbonyl)piperazine-2-carboxylic acid as starting material in 52% yield. 

iV-[3^hloro-4-{pyridin-2-ylmethoxy)phenyl]--5- { [(ZS>4-methylpiperazin-2- 
yl]methoxy}quinazolin^amine was prepared as described in example 36, preparation of 
starting materials, for the i?-antipode using [(25)-4-methylpiperazin-2-yl]methanol as starting 
15 material in 43% yield. 

Example 38 

2^(21?>2-{(l^l-[(4-{[3<:M^ 
yl)oxy]ethyI}pyrrolidin-l-yl)-2-oxoethanol 

The procedure described in example 21 was repeated using 2-(chloromethyl)pyridine 

20 and 2^hloro^[(5-{(lS)-l-[(2K)-l-^^ 

yl)amino]phenol to give the title compound in 17% yield; NMR spectrum (DMSO-d6) 1.35 
(d, 3H), 1.95 (m, 4H), 3.44 (t, 2H), 4.01 (dq, 2H), 4.55 (m, 2H), 5.15 (m, 1H), 5.30 (s, 2H), 
7.24 (d, 1H), 7.32 (d, 1H), 7.35 (m, 1H), 7.43 (d, 1H), 7.57 (d, 1H), 7.62 (dd, 1H), 7.73 (dd, 
1H), 7.87 (dt, 1H), 8.17 (d, 1H), 8.48 (s, 1H), 8.58 (m, 1H), 10.10 (s, 1H); Mass spectrum 

25 MH+534. 

The 2-chloro-4-[(5- {(15>l-[(2/?)-l-glycoloylpyrrohdin-2-yl]ethoxy}quinazol^ 
yl)amino]phenol used as starting material was prepared as follows: 

l-(/ert-butoxycarbonyl)-D-proline (10.24 g) in DCM (240 ml) and triethylamine (6.94 
ml) were vigorously stirred at -5°C. Isobutylchloroformate (6.6 g) was added dropwise 
30 maintaining the temperature below -7°C. The solution was stirred for 30 minutes. N,0- 
Dimethylhydroxylamine hydrochloride (4.8 g) was added, then triethylamine (6.9 ml) 
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dropwise. The solution was steed for 1 hour and allowed to warm to 0°C. The solution was 
steed for a further 3 hours whereupon the temperature had reached ambient. The solution 
was washed with saturated sodium hydrogen carbonate solution, water, brine and was dried 
(MgS0 4 ) and evaporated to givel</€rt-butoxycarbonyl)-A^memoxy-iV^memyl-D-prolinamide 

5 (9.4 g, 76%); NMR spectrum (CDC1 3 ) 1 .40 and 1 .43 (each s, together 9H), 2.00 (m, 4H), 3.20 
(s, 3H), 3.50 (m, 2H), 3.70 and 3.79 (each s, together 3H), 4.64 (ddd, 1H). 

l</er/-Butoxycarbonyl)-^-memoxy-A^-memyl-D-prolinamide (6.67 g) inTHF (70 ml) 
at -9 °C under nitrogen was treated with methylmagnesium bromide (3.0 M in diethyl ether) 
(13 ml) dropwise keeping the temperature below -8°C. The ice bam was left in place and 

10 steing continued overnight Ethyl acetate (60 ml) was added followed by 2N HC1 and the 
solution extracted with ethyl acetate (2x). The combined organic extracts were washed with 
saturated sodium hydrogen carbonate solution, water, brine and dried (MgS0 4 ) and 
evaporated to give tert-butyl (2i?)-2-acetylpvrroh(iine-l-carboxylate (4.82 g, 87%); NMR 
spectrum ( CDCh) 1.42 (s, 9H), 1.85 (m, 4H), 2.12 (s, 3H), 3.51 (m, 2H), 4.26 (m, 1H). 

15 tert -Butyl(2/9-2-acetylpynoh^^ 

treated with hthium duininhnn hydride (1.0 M in THF) (5.79 ml) and steed for 50 minutes. 
Water (0.22 ml) was added followed by 1 5% NaOH (0.22 ml) then water (0.66 ml) and the 
mixture filtered and evaporated to give /erf-butyl (2J?)-2-(l-hydroxyethyl)pyrroUdine-l- 
carboxylate (3.72 g, 89%); NMR spectrum (DMSO-d6) 0.95 and 1.01 (each d, together 6H), 

20 1.42 (s, 18H), 1.80 (m, 8H), 3.19 (m, 2H), 3.39 (m, 2H), 3.58 (m, 2H), 3.75 (m, 2H), 3.88 (m, 
2H), 4.1 l(d,lH), 4.20 (d,lH). 

tert-Butyl (2/J)-2<l-hydroxyemyl)pyrrohdine-l-carboxylate (2.05 g) in diethyl ether 
(15 ml) was treated with HC1 (1.0 M in diethyl ether) (35 ml) and steed overnight The 
solution was then taken to pHIO with ammonium hydroxide, extracted with DCM (8x) and 

25 the extracts purified by chromatography using DCM - 1 0% methanol/NHtOH as eluant to 
give l-[(2J2)-pynou<te-2-yl]ethanol as a 1:1 mixture of diastereoisomers (0.86 g, 78%); NMR 
spectrum (DMSO-d6) 1.07 (d, J= 2.0 Hz, 3H), 1.09 (d, J= 2.3 Hz, 3H), 1.36 (m, 1H), 1.69 
(m, 7H), 2.76 (m, 1H), 2.88 (m, 8H), 3.06 (m, 1H), 3.29 (m, 1H), 3.75 (m, 1H). 

2-CMoro^[(5-fhioroquinazolm^yl)amino]phenol (obtained as described in example 

30 21, preparation of starting materials, 2.0 g) in DMA (30 g) was treated with 1-[(2R> 
pyrrohdin-2-yl]ethanol (1.98 g) and sodium hydride (60% in oil) (0.69 g) and heated in a 
microwave at 140°C for 15 minutes over several batches. The mixture was evaporated and 
purified by chromatography using DCM - 10% methanol/NHtOH as eluant to give 2-chloro- 
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4_[( 5 .{(lS)-l-[(2K)-pyiroUdh-2^ (0171 & 6% )» 

NMR spectrum (DMSO-d6) 1.38 (d, 3H), 1.50 (m, 1H), 1.60 (m, 2H), 1.82 (m, 1H), 2.78 (m, 
2H), 3.28 (m, 2H), 4.70 (m, 1H), 6.95 (d, 1H), 7.13 (d, 1H), 7.29 (m, 2H), 7.60 (dd, 1H), 7.67 
(t, 1H), 7.95 (d, 1H), 8.44 (s, 1H), 10.66 (s, 1H); and 2-chloro-4-[(5-{(lii)-l-[(2R>pyrrolidin. 

5 2-yl]ethoxy}quka2olm-4-yl)aimno]phenol (0.094 g, 4%); NMR spectrum (DMSO-d6) 1.35 
(d, 3H), 1.53 (m, 1H), 1.68 (m, 2H), 1.90 (m, 1H), 2.80 (m, 1H), 2.85 (m, 1H), 3.30 (m, 2H), 
3.50 (m, 1H), 4.75 (m, 1H), 7.00 (d, 1H), 7.20 (d, 1H), 7.28 (d, 1H), 7.50 (d, 1H), 7.69 (t, 1H), 
7.98 (s, 1H), 8.47 (s, 1H), 10.35 (s, 1H). 

2^Moro-4-[(5-{(lS>l-[(2*H-g^^ 

10 yl)amino]phenol was prepared as described in example 21 (preparation of starting materials) 

using 2-cMoro-4-[(5r.{(lS)-l-^ md 
glycolic acid in 63% yield.. 
Example 39 

2^(2*)-2-{(li?)-l-[(4-{[3-CMoro^ 
15 y|)oxy]ett»yl}pyrrolidm-l-yI)-2-oxoethanol 

Hie procedure described in example 21 was repeated using 2-(chloromethyl)pyridine 
and 2^moro-4-[(5-{(li?)-l-[(2J?>l-glycoloylpyrroUdm-2-yl]emoxy} 
yl)amino]phenol to give the title compound in 31% yield; NMR spectrum (DMSO-d6) 1.40 
(d, 3H), 1.80 (m, 2H), 2.00 (m, 1H), 2.10 (m, 1H), 3.12 (m, 1H), 3.42 (m, 1H), 3.85 (dd, 1H), 

20 4.03 (dd, 1H), 4.33 (m, 1H), 4.51 (m, 1H), 5.25 (dd, 1H), 5.30 (s, 2H), 7.08 (d, 1H), 7.26 (d, 
1H), 7.32 (d, 1H), 7.35 (m, 1H), 7.51 (dd, 1H), 7.58 (d, 1H), 7.69 (t, 1H), 7.87 (dt, 1H), 8.07 
(dd, 1H), 8.48 (s, 1H), 8.58 (d, 1H), 10.01 (s, 1H); Mass spectrum MH 4 " 534. 

The 2-cUoro^[(5-{(l*)-H(2i^ 
yl)amino]phenol used as starting material was prepared as described in example 38 

25 (preparation of starting materials) using 2<Moro^[(5-{(liZ)-l-[(2^)-pyrrolidin-2- 

yl]emoxy}quinazolm-4-yl)amino]phenol (obtained as described in example 38, preparation of 
starting materials) and glycolic acid in 61% yield. 
Example 40 

30 yl]oxy}methyl)pyrroUdin-l-yI]-2-oxoethanol 

The procedure described in example 25 was repeated using (6-methylpyridin-2- 
yl)methanol and 2-cmoro-4-[(5-{[(2o>l-^ 

yl)amino]phenol to give me title compound in 65% yield; NMR spectrum (DMSO-d6) 1.94 - 
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2.12 (m, 4H), 3.43 - 3.50 (m, 2H) f 3.61 (s, 1H), 4.03 - 4.15 (m, 1H), 4.23 - 4.29 (m, 1H), 4.48 

- 4.54 (m, 1H), 4.56 - 4.62 (m, 1H), 4.63 - 4.69 (m, 1H), 5.31 (s, 2H), 7.26 - 7.34 (m, 3H), 
7.38 - 7.46 (m, 2H), 7.62 - 7.67 (m, 1H), 7.76 - 7.85 (m, 2H), 8.09 (d, 1H), 8.54 (s, 1H), 10.05 
(s, 1H); Mass spectrum MH* 534. 

5 The 2<Moro-4-[(5-{[(2^1-gJycoloylpyro^ 

yl)amino]phenol used as starting material was prepared as follows: 

2-Chloro-4-({5-[(2£)-pyiroUdin^^^ 
prepared as described in example 21 (preparation of starting materials) using 2-chloro-4-[(5- 
fluoroquinazolin-4-yl)amino]phenol and (25>pyrrolidin-2-ylmethanol in 88% yield; NMR 

10 spectrum (DMSO-d6) 1.53 - 1.68 (m, 1H),1.71 - 1.89 (m, 2H),1.93 - 2.09 (m, 1H),3.02 (t, 
2H),3.18 - 3.42 (m, 2H),3.74 - 3.8.8 (m, 1H),4.29 (t, 1H),4.36.- 4.45 (m, 1H),6.98 (d, 1H),7.15 
(d, 1H),7.33 (d, 1H),7.50 - 7.58 (m, 1H),7.66 - 7.75 (m, 1H),7.93 - 7.97 (m, 1H),8.48 (s, 
1H),10.05 (s, IIP: Mass spectrum MH* 371. 

2-Chloro-4-[(5- {[(25)- 1 -glycoloylpyirolidin-2-yl]methoxy } quinazolin-4- 

1 5 yl)amino]phenol was prepared as described in example 21 (preparation of starting materials) 
using 2-cMoro-4-({5-[(2*S>pyrroU and 
glycolic acid in 98% yield; NMR spectrum (DMSO-d6) 1 .84 - 2.09 (m, 5H), 3.94 - 4.10 (m, 
2H), 422 - 4.31 (m, 1H), 4.46 (t, 1H), 4.56 - 4.66 (m, 1H), 7.03 - 7.10 (m, 2H), 7.34 - 7.51 
(m, 4H), 7.70 (s, 1H), 7.90 • 7.99 (m, 1H), 8.73 (s, 1H), 10.45 (s, 1H), 10.92 (s, 1H); Mass 

20 spectrum MH* 429. 
Example 41 

2-[(25)-2-({[4K{3-aMoro^[(2-fl^^ 
yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoethanol 

The procedure described in example 21 was repeated using l-(chloromethyl)-2- 
25 fluorobenzene and 2-chloro-4-[(5- {[(2S)-1 -glycoloylpyrroUdin-2-yl]methoxy}quinazolin-4- 
yl)amino]phenol (obtained as described in example 40, preparation of starting materials) to 
give the title compound in 61% yield; NMR spectrum (DMSO-d6) 1.88 - 2.07 (m, 4H), 3.38 - 
3.45 (m, 2H), 3.55 (s, 1H), 3.98 - 4.11 (m, 1H), 4.18 - 425 (m, 1H), 4.43 - 4.49 (m, 1H), 4.51 

- 4.56 (m, 1H), 4.57 - 4.64 (m, 1H), 5.27 (s, 2H), 7.24 - 7.38 (m, 5H), 7.42 - 7.48 (m, 1H), 
30 7.59 - 7.65 (m, 2H), 7.70 - 7.76 (m, 1H), 8.02 (d, 1H), 8.48 (s, 1H), 9.99 (s, 1H); Mass 

spectrum MH* 537. 
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Example 42 

2-[(2^2^{[4-({3-CMoro^[(3-fl^ 
yl]oxy}mefliyl)pyrrolidiii-l-yl]-2-oxoethanoI 

The procedure described in example 21 was repeated using l-(chloromethyl)-3- 
5 fluorobenzene and 2<Moro^[(5-{[(25)-l-glycolo^ 

yl)amino]phenol (obtained as described in example 40, preparation of starting materials) to 
give the title compound in 61% yield; NMR spectrum (DMSO-d6) 1.94 - 2.12 (m, 4H), 3.42 - 
3.50 (m, 2H), 3.61 (s, 1H), 4.03 - 4.15 (m, 1H), 4.23 - 429 (m, 1H), 4.48 - 4.54 (m, 1H), 4.56 
- 4.61 (m, 1H), 4.63 - 4.69 (m, 1H), 5.32 (s, 2H), 721 - 7.27 (m, 1H), 7.28 - 7.34 (m, 2H), 
10 7.35 - 7.44 (m, 3H), 7.50 - 7.56 (m, 1H), 7.63 - 7.68 (m, 1H), 7.76 - 7.82 (m, 1H), 8.08 (d, 

. 1H), 8.53 (s, 1H), 10.04 (s, 1H): Mass spectrum MH!' 537 ... • . 

Example 43 

2K(2^2-{[(4-{[3<1iIoro^l,3-tM 
yI)oxylmethyl}pyrrolidin-l-yl)-2-oxoeflianol 

15 The procedure described in example 21 was repeated using 4-(chloromethyl>l,3- 

thiazole and 2-chloro-4-[(5- {[(2Syi -glycoloylpyrrolidin-2-yl]methoxy} quinazolin-4- 
yl)amino]phenol (obtained as described in example 40, preparation of starting materials) to 
give the title compound in 49% yield; NMR spectrum (DMSO-d6) 1 .89 - 2.07 (m, 4H), 3.38 - 
3.44 (m, 2H), 3.55 (s, 1H), 4.04 (t, 1H), 4.18 - 4.24 (m, 1H), 4.43 - 4.49 (m, 1H), 4.53 (t, 1H), 

20 4.57 - 4.63 (m, 1H), 5.35 (s, 2H), 7.26 (d, 1H), 7.35 (d, 2H), 7.58 - 7.63 (m, 1H), 7.70 - 7.76 
(m, 1H), 7.82 (d, 1H), 8.02 (d, 1H), 8.48 (s, 1H), 9.16 (d, 1H), 9.98 (s, 1H); Mass spectrum 
MH + 526. 
Example 44 

2-((2£)-2-{[(4-{[3-CMoro^^yr^ 
25 yI)oxylmethyl}pyrrolidin-l-yI>2-oxoethanol 

The procedure described in example 25 was repeated using pyrazin-2-ylmethanol and 
2-chloro-4-[(5- { [(2S)- 1 -glycoloylpyrrolidin-2-yl]methoxy} quinazolin-4-yl)amino]phenol 
(obtained as described in example 40, preparation of starting materials) to give the title 
compound in 57% yield; NMR spectrum (DMSO-d6) 1.89 - 2.07 (m, 4H), 3.38 - 3.44 (m, 
30 2H), 3.55 (s, OH), 4.04 (t, 1H), 4.19 - 4.24 (m, 1H), 4.43 - 4.49 (m, 1H), 4.51 - 4.55 (m, 1H), 
4.57 - 4.65 (m, 1H), 5.39 (s, 2H), 7.26 (d, 1H), 7.31 - 7.37 (m, 2H), 7.60 - 7.64 (m, 1H), 7.70 - 
7.76 (m, 1H), 8.05 (d, 1H), 8.48 (s, 1H), 8.65 - 8.71 (m, 2H), 8.86 - 8.89 (m, 1H), 10.00 (s, 
1H); Mass spectrum MH* 521. 
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Example 45 

^{3^oro^[(6-methylpyridiii-2-yi)methoxy]pheiiyl}-5-({(2S)-l- 
[(dimethylamino)acetyl]pyiroBdm-2-yI}methoxy)quina2oUn^amiiie 

The procedure described in example 25 was repeated using (6-methylpyridin-2- 

5 yl)methanoland2^Moro^[(5-{[(2^1^^ 

yl]memoxy}quinazolm^yl)ammo]phenol to give the title compound in 24% yield; NMR 
spectrum (DMSO-d6) 1.90 - 2.1 1 (m, 4H), 2.20 - 226 (m, 6H), 3.04 (d, 1H), 3.17 (d, 1H), 
3.56 - 3.65 (m, 2H), 4.23 - 4.30 (m, 1H), 4.44 - 4.49 (m, 1H), 4.60 - 4.67 (m, 1H), 5.30 (s, 
2H), 7.28 (d, 3H), 7.37 - 7.44 (m, 2H), 7.63 - 7.67 (m, 1H), 7.75 - 7.84 (m, 2H), 8.08 (d, 1H), 

10 8.51 (s, 1H), 10.03 (s, 1H), 2.56 (s, 3H); Mass spectrum MH* 561. 
. . The2ncmoro^[(5-.{[(2^L<J^dimethylglyc^ 
yl]methoxy } qmnazolin-4-yl)amitio]phenol used as starting material was prepared as described 
in example 21 (preparation of starting materials) using A^-dimethylglycine and 2-chloro-4- 
({5-[(25)-pyn'otidm-2-ylmemoxy]q^ (obtained as described in 

1 5 example 40, preparation of starting materials) in 93% yield; NMR spectrum (DMSO-d6) 1 .85 

- 2.08 (m, 4H), 2.33 (s, 6H), 3.23 - 3.40 (m, IS), 3.46 - 3.54 (m, 2H), 4.15 - 4.24 (m, 1H), 
4.36 - 4.45 (m, 1H), 4.51 - 4.61 (m, 1H), 6.98 (d, 1H), 7.20 (d, 1H), 7.27 - 7.33 (m, 1H), 7.37 

- 7.43 (m, 1H), 7.65 - 7.73 (m, 1H), 7.86 (d, 1H), 8.42 (s, 1H), 9.85 (s, 1H), 10.06 (s, 1H); 
Mass spectrum MH* 456. 

20 Example 46 

JV-{3-CWoro-4-I(2-fluoroben2yl)oxy]phenyl}-5-({(lS)-l- 

I(dtoethylaintao)acetyi]pyiToUdto-2^ 

The procedure described in example 21 was repeated using Hchloromemyl>2- 

fluorobenzene and 2^Moro^[(5-{[(2^1KW^emylglycyl)pvrrohdin-2. 
25 yl]memoxy}quinazolm^yl)amino]phenol (obtained as described in example 45, preparation 

of starting materials) to give the title compound in 26% yield; NMR spectrum (DMSO-d6) 

1.85 - 2.07 (m, 4H), 2.17 - 2.22 (m, 6H), 3.01 (d, 1H), 3.14 (d, 1H), 3.52 - 3.59 (m, 2H), 4.19 

- 424 (m, 1H), 4.39 - 4.45 (m, 1H), 4.56 - 4.62 (m, 1H), 5.27 (s, 2H), 7.21 - 7.37 (m, 5H), 
7.42 - 7.48 (m, 1H), 7.58 - 7.65 (m, 2H), 7.70 - 7.75 (m, 1H), 8.00 (d, 1H), 8.47 (s, 1H), 9.98 

30 <s, 1 *T>; Mass spectrum MH* 564. 
Example 47 

^{3-Chloro-4-[(3-fluorobenzyl)oxy]phenyl}-5-({(25>l- 
[(dmieftylaiiiino)acetyl]pyrrolidm-2-yl}methoxy)qutoa20lm^amine 
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The procedure described in example 21 was repeated using l-(chloromethyl>3- 
fhxorobenzene and 2^Woro^[(5-{[(2SH^^ 

yl]memoxy}quinazolm^yl)arnino]phenol (obtained as described in example 45, preparation 
of starting materials) to give the title compound ml4 % yield; NMR spectrum (DMSO-d6) 
5 1 87 - 2.08 (m, 4H), 2.25 - 2.33 (m, 6H), 3.27 (s, 2H), 3.50 - 3.56 (m, 2H), 4.19 - 4.25 (m, 
IH) 4 40 - 4.46 (m, IH), 4.56 - 4.64 (m, IH), 5.27 (s, 2H), 7.15 - 7.27 (m, 3H), 129 - 7.36 
(m, 3H), 7.44 - 7.51 (m, IH), 7.59 - 7.63 (m, IH), 7.70 - 7.75 (m, IH), 8.01 (d, IH), 8.47 (s, 
IH), 9.98 (s, IH); Mass spectrum MH* 564. 

Example 48 
10 N-[3-CMoro-4-(pyrarin-2-yta^ 

[(dimethylaiiiino)aceryl]py3ToBdin,2-yl}meth^ 

The procedure described in example 25 was repeated using pyrazin-2-ylmethanol and 

y l)axnino]phenol (obtained as described in example 45, preparation of starting materials) to 
15 give the title compound in 19% yield; mSL&mm (DMSO-d6) 1.86 - 2.07 (m, 4H), 2.20 
(s, 6H), 3.02 (d, IH), 3.15 (d, IH), 3.52 - 3.59 (m, 2H), 4.18 - 4.25 (m, IH), 4.39 - 4.45 (m, 
IH) 4 56 - 4.63 (m, IH), 5.40 (s, 2H), 723 (d IH), 7.30 - 7.36 (m, 2H), 7.60 - 7.65 (m, IH), 
7.70 - 7.75 (m, IH), 8.03 (d, IH), 8.47 (s, IH), 8.65 - 8.72 (m, 2H), 8.87 (s, IH), 10.00 (s, 
IH); Mass spectrum MH* 548. 
20 Example 49 

t(dimemylamtao)acetvlfe^ 

The procedure described in example 21 was repeated using 4-(chloromethyl>l,3- 
thiazole and 2-chlor<^4-[(5.{[(25)-l ^^emylglycyl)pyrrolidin.2- 
25 yl]memoxy}quinazolm^yl)amino]phenol (obtained as described in example ^preparation 
of starting materials) into give the title compound 1% yield; Mjssjajej^MH* 553. 
Example 50 

yl]oxy}methyl)piperidln-l-yl]-2-oxoethanol 

30 The procedure described in example 25 was repeated using (6-methylpyridin-2- 

yl)methanol and 2*htao^(5-{[<W-«^^ 

y l)amino]phenol to give the title compound in 3 5 o/ 0 yield; ^pecgum (DMSO-d6) 1 .34 - 
1 52 (m, IH), 1.57 - 1.76 (m, 4H), 1.82 - 1.91 (m, IH), 3.27 - 3.32 (m, 4H), 3.50 - 3.65 (m, 
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1H), 3.92 - 414 (m, 2H), 4.18 - 4.45 (m, 2H), 4.71 (t, 1H), 5.11 - 5.22 (m, 1H), 5.25 (s, 2H), 

7.22 (d, 1H), 7.24 (d, 1H), 7.29 (d, 1H), 7.33 - 7.40 (m, 2H), 7.54 (d, 1H), 7.71 - 7.79 (m, 2H), 

7.95 (s, 1H), 8.45 (s, 1H), 9.66 (s, 1HV Mass spectrum MH* 548. 
The 2-cMoro^[(5-{[(2*H-glycoloylpipm 
5 yl)amino]phenol used as starting material was prepared as follows: 
2-Chloro^({5-[(2£)-p^ 

prepared as described in example 21 (preparation of starting materials) using (2R)-piperidin- 

2-ylmethanol and 2-chlorcn^[(5-fluoroquinazolin^yl)amino]phenol in 71% yield; Mass 

snectamMH + 384. 
10 2-CMoro^[(5-{[(2/0-l-glyco^^ 

yl)amino]phenol was prepared as..described in example^l (preparation of starting materials) 

using glycolic acid and 2-cUoro^{5-[(2/?)-piperidm-2-yta^ 

yl}amino)phenol in 73% yield; Mass spectrum MH* 443. 

Example 51 
1 5 2-[(210-2^{[4^{3<:Moro^-[(2-flu^^ 

yl]oxy}methyl)piperidin-l-yI]-2-oxoethanol 

The procedure described in example 21 was repeated using l-(chloromeithyl>2- 

fluorobenzene and 2-chloro-4-[(5- { [(2R)- 1 -glycoloylpiperidin-2-yl]methoxy } quinazolin-4- 

yl)amino]phenol (obtained as described in example 50, preparation of starting materials) to 
20 give the title compound in 40% yield; NMR spectrum (DMSO-d6) 1 .34 - 1 .5 1 (m, 1H), 1 .57 - 

1.78 (m, 4H), 1.82 - 1.93 (m, 1H), 3.49 - 3.65 (m, 3H), 3.91 - 4.16 (m, 2H), 4.19 - 4.45 (m, 

2H), 4.72 (t, 1H), 5.27 (s, 2H), 7.23 - 7.39 (m, 5H), 7.41 - 7.50 (m, 1H), 7.52 - 7.66 (m, 2H), 

7.69 - 7.79 (m, 1H), 7.93 (s, 1H), 8.41 - 8.50 (m, 1H), 9.68 (s, 1H); Mass spectrum MH+ 551. 

Example 52 
25 2-[(21?)-2K{[4K{3^Moro^[(3^ 

yl]oxy}meth)1)piperidin-l-yl]-2-oxoethanol 

The procedure described in example 21 was repeated using l-(chloromethyl)-3- 

fluorobenzene and 2-cMoro^[(5-{[(2i?>l-gly^^ 

yl)amino]phenol (obtained as described in example 50, preparation of starting materials) in to 
30 give the title compound 44% yield; NMR spectrum (DMSO-d6) 1 .35 - 1 .5 1 (m, 1H), 1 .57 - 
1.77 (m, 4H), 1.82 - 1.91 (m, 1H), 3.51 - 3.59 (m, 3H), 3.91 - 4.15 (m, 2H), 4.17 - 4.42 (m, 
2H), 4.72 (t, 1H), 5.27 (s, 2H), 7.14 - 7.40 (m, 6H), 7.44 - 7.59 (m, 2H), 7.70 - 7.78 (m, 1H), 
7.90 - 7.97 (m, 1H), 8.45 (s, 1H), 9.66 (s, 1H); Mass spectrum MH + 551. 
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Example 53 

2-((2/l)-2-{[(4-{[3-CbJoro-4Hl>tbJ^ 
yi)oxy]methyl}piperidin-l-yl)-2-oxoethanoI 

The procedure described in example 21 was repeated using 4-(chloromethyl)-l,3- 
5 tbiazole and 2-chloro-4-[(5- {[(2^>l-glycoloylpiperidm-2-yl]methoxy}quma2olin-4. 
yl)amino]phenol (obtained as described in example 50, preparation of starting materials) to 
give the title compound in 34% yield; NMR spectrum (DMSO-d6) 1.33 - 1.52 (m, 1H), 1.56 - 
1.78 (m, 4H), 1.81 - 1.93 (m, 1H), 3.55 (s, 3H), 3.90 - 4.16 (m, 2H), 4.17 - 4.45 (m, 2H), 4.71 
(t, 1H), 5.34 (s, 2H), 7.23 - 7.42 (m, 3H), 7.55 (d, 1H), 7.69 - 7.78 (m, 1H), 7.82 (s, 1H), 7.93 
10 (s, 1H), 8.45 (s, 1H), 9.16 (s, 1H), 9.66 (s, 1H); Mass spectrum M-H* 539. 

. Example 54 .— . — 

2-((2«>-2-{[(4-{[3-CMoro-4-(pyra^ 
yl)oxy]memyl}piperidin-l-vl)-2-oxoethanol 

The procedure described in example 25 was repeated using pyrazm-2-ylmethanol and 
15 2-cMoro-4-[(5-{[(2iQ-l-glycoloylpiperi 

(obtained as described in example 50, preparation of starting materials) to give the title 
compound in 43% yield; NMR spectrum (DMSO-d6) 1.35-1.51 (m, 1H), 1.58 - 1.76 (m, 
4H), 1.82 - 1.91 (m, 1H), 3.28 (s, 2H), 3.55 (s, 1H), 3.90 - 4.15 (m, 2H), 4.19 - 4.45 (m, 2H), 
4.72 (t, 1H), 5.39 (s, 2H), 7.25 - 7.38 (m, 3H), 7.54 - 7.60 (m, 1H), 7.71 - 7.78 (m, 1H), 7.96 
20 (s, 1H), 8.46 (s, 1H), 8.65 - 8.72 (m, 1H), 8.88 (s, 1H), 9.67 (s, 1H); Mass spectrum MH* 535. 
Example 55 • 

2-[(2K)-2^{[4K{3-Methvl^[(6-me^ 
y!]oxy}mett»yl)pyrrolidin-l-yl]-2-oxoemanol 

Acetoxyacetyl chloride (50 0.5 mmol) was added dropwise to an ice-cooled 
25 solution of N- {3-memyl-4-[(6-memylpyridm-3-yl)oxy]phenyl}-5-[(2J?)-pyrrohdm-^ 

ymiethoxy]qumazolm-4-amine (200 mg, 0.45 mmol) and triethylamine (80 pi, 0.54 mmol) in 
DCM (5 ml). The mixture was stirred at room temperature for 2 hours. After evaporation of 
the mixture to dryness, pyrrolidine (0.19 ml, 226 mmol) was added and the mixture was 
stirred at 80°C for 1 hour. After evaporation of the solvents, the residue was purified on an 
30 HPLC column (CI 8, 5 microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS 
system eluting with a mixture of water and acetonitrile containing 2g/l of ammonium formate 
(gradient), then triturated in ether to give the title compound (55 mg, 24%) as a pale solid; 
NMR spectrum (CDC1 3 ) 2.2-2.1 (m, 4H), 2.29 (s, 3H), 2.53 (s, 3H), 3.30 (m, 1H), 3.43-3.35 
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(m, 2H), 4.12 (m, 3H), 4.55 (m, 1H), 4.76 (m, 1H), 6.91 (d, 1H), 6.99 (d, 1H), 7.09 (d, 1H), 
7.14 (d, 1H), 7.44 (d, 1H), 7.50 (d, 1H), 7.63 (m, 2H), 8.28 (s, 1H), 8.62 (s, 1H), 9.78 (s br, 
1H); Mass spectrum : MH* 500. 

The 7/-{3-methyl^[(6-m^ 

5 ylmethoxy] quinazolin-4-amine used as starting material was made as follows: 

Sodium hydride (25.6 g, 60% dispersion in oil, 0.64 mol) was added portion wise to a 
solution of 5-hydroxy-2-methylpyridine (70 g, 0.64 mol) in DMA (700 ml) while keeping the 
temperature below 40°C. At the end of the addition, the mixture was stirred at room 
temperature for 1 hour and 2-fluoro-5-nitrotoluene (91.3 g, 0.59 mol) in DMA (100 ml) was 

10 added slowly. The mixture was stirred at 80°C for 3 hours and then cooled. The solvents were 
evaporated under vacuum and the. residue was partitionedbetween ethyl acetate and water. 
The organic layer was washed with water and brine, dried over MgS04. After evaporation of 
the solvents, the residue was purified by chromatography on silica gel (eluant: 30% ethyl 
acetate in petroleum ether) to give 2-methyl-5-(2-methyl-4-nitrophenoxy)pyridine (141 g, 

15 98%) as an oil; NMR spectrum (CDC1 3 ); 2.43 (s, 3H), 2.59 (s, 3H), 6.74 (d, 1H), 7.21 (d, 1H), 
7.27 (d, 1H), 8.00 (d, 1H), 8.17 (s, 1H), 8.32 (s, 1H). 

A mixture of 2-methyl-5-(2-methyl-4-nitrophenoxy)pyridine (141 g, 0.58 mol) and 
10% palladium on charcoal (13 g) in ethyl acetate (200 ml) and ethanol (700 ml) was stirred 
under an atmosphere of hydrogen (1.2 bar) for 5 hours. After reaction completion, the mixture 

20 was purged with nitrogen and the catalyst was filtered oft The filtrate was evaporated to 
dryness to give 3-me&yl^[(6-methylpyridin-3-yl)oxy]aniline (120.6 g, 98%) as a white 
solid: Mass spectrum MH* 215. 

3-Methyl^[(6-methylpyridin-3-yl)oxy]aniline (6.42 g, 30 mmol) and 4N hydrogen 
chloride in dioxane (7.55 ml, 30 mmol) were added to a suspension of 4-chloro-5- 

25 fluoroquinazoline (5 g, 27.5 mmol; PCT Iht Appl. WO2001094341, AstraZeneca) in 
acetonitrile (100 ml). The mixture was stirred at 80°C for 2 hours. After cooling, the 
precipitate was washed with acetonitrile. This precipitate was partitioned between DCM and 
5% aqueous sodium bicarbonate and the pH was adjusted to 8. The organic layer was washed 
with brine and dried over MgSO* Evaporation of the solvents gave 5-fluoro-jV- {3-methyl-4- 

30 [(6-methylpyridinO-yl)oxy]phenyl}quinazolin^amine (9.3 g, 94%) as a dark gum which 
crystallised on standing; NMR spectrum (CDC1 3 ); 2.30 (s, 3H), 2.54 (s, 3H), 6.93 (d, 1H), 
7.15-7.08 (m, 2H), 7.22 (m, 1H), 7.56 (d, 1H), 7.63 (s, 1H), 7.71 (m, 2H), 8.27 (s, 1H), 8.37 
(d, 1H), 8.71 (s, 1H). 
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Sodium hydride (228 mg, 60% dispersion in oil, 5.7 mmol) was added portion wise to 
a solution of (*)-2-pyrroUdmeme1hanol (562 mg, 5.56 mmol) in THF (20 ml). 15-Crown-5 
(120 mg, 0.56 mmol) was added and the mixture was stirred at room temperature for 15 
minutes. 5-Ruoro-AK3-memyl4-[(6-m^ 0 

5 g, 2.78 mmol) was added. The mixture was heated at reflux for 1 5 hours. After cooling, the 
solvents were evaporated under vacuum and brine was added. The mixture was extracted with 
DCM. The organic layer was dried over MgS0 4 . After evaporation of the solvents, the residue 
was purified by chromatography on silica gel (eluant: 7 to 10% methanol in DCM), then 
triturated in ether to give ^{3-memyl^[(6-memylpyridin-3-yl)oxy]phenyl}-5-[(2R> 

10 pyrroUdm^-ylmemoxylquinazolm^amine (930 mg, 76%) as a beige solid; NMR spectrum 
(CDC1 3 ) L66 (m, LH), 2.0,1.8 (nv2H),.2.03..(m, .1H), 2.28.(s, 3H), 2.53 (s,3H), 3.02 (m, 2H), 
3.74 (m, 1H), 4.08 (m, 1H), 4.20 (m, 1H), 6.90 (m, 2H), 7.08 (d, 1H), 7.13 (d, 1H), 7.44 (d, 
1H), 7.62 (m, 2H), 7.75 (s, 1H), 8.27 (s, 1H), 8.63 (s, 1H); Mass spectrum: MKT 442. 
Example 56 

15 5^{(21Q-H(Dimethvlamrao)acetyI]pviToU^ 
memylpvridin-3-yl)oxy]phenyl}quinazolin-4-amine 

Dimemylaminoacetyl chloride (126 mg, 0.8 mmol) was added dropwise to an ice- 
cooled solution of ^{3-me%l^[(6-memylpyridm-3-yl)oxy]phenyl> 
ylmemoxy]quinazolm-4-amine (200 mg, 0.45 mmol) and triethylamine (260 ul, 1.8 mmol) in 

20 DCM (5 ml). The mixture was stirred at room temperature for 2 hours. After evaporation of 
the mixture to dryness, the residue was purified on an HPLC column (C18, 5 microns, 19 mm 
diameter, 100 mm length) of a preparative HPLC-MS system eluting with a mixture of water 
and acetonitrile containing 2g/l of ammonium formate (gradient), then triturated in ether to 
give the title compound (170 mg, 71%) as a pale solid; NMR spectrum (CDC1 3 ) 2.16-2.03 (m, 

25 4H), 2.29 (s, 3H), 2.33 (s, 6H), 2.53 (s, 3H), 3.06 (d, 1H), 3.14 (d, 1H), 3.60 (m, 2H), 4.06 (t, 
1H), 4.62 (m, 1H), 4.68 (m, 1H), 6.91 (d, 1H), 7.14-7.07 (m, 3H), 7.47 (m, 2H), 7.64 (m, 2H), 
827 (s, 1H), 8.62 (s, 1H), 9.80 (s br, 1H); Mass spectrum: MH* 527. 
Example 57 

^[(2^2K{[4K{3-Methyl-4-[(6^memyIpvridm-3-y0oxy]phenyl}alD^ 
30 yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoetiianol 

The procedure described in example 55 was repeated with #-{3-methyl-4-[(6- 
memylpyridinr3-yl)oxy]phenytf^^ 

mg, 0.45 mmol) to give the title compound (85 mg, 35%) as a pale solid; NMR spectrum 
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(CDCI3) 2.2-2.1 (m, 4H), 2.30 (s, 3H), 2.54 (s, 3H), 3.28 (m, 1H), 3.43-3.35 (m, 2H), 4.12 (m, 
3H), 4.55 (m, 1H), 4.76 (m, 1H), 6.91 (d, 1H), 6.99 (d, 1H), 7.09 (d, 1H), 7.14 (d, 1H), 7.44 
(d, 1H), 7.50 (d, 1H), 7.63 (m, 2H), 8.28 (s, 1H), 8.62 (s, 1H), 9.81 (s br, 1H); Mass spectrum: 
MH + 500. 

5 The #-{3-methyl-4-[(6-methylpyri^ 

ylmethoxy]quinazolin-4-amine used as starting material was made from (5>2- 
pyrrolidinemethanol (562 mg, 5.56 mmol) and 5-fluoro-7/-{3-methyl-4-[(6-methylpyridin-3- 
yI)oxy]phenyl}quinazolin-4-amine (1 g, 2.78 mmol) according to the procedure described in 
Example 55 starting material (889 mg, 72%); Mass spectrum : MH* 442. 

10 Example 58 

. 5K{(2S>l-[(IKmethy^ 

methylpyridinO-yl)oxy]phenyl}quinazolin-4-aiiiine 

The procedure described in example 56 was repeated with N- {3-methyl-4-[(6- 
me1hylpyridin-3-yl)oxy]phenyl}-5-[(2iS)-pyn-oUdin-2-ylmethoxy] 

15 mg, 0.45 mmol) to give the title compound (140 mg, 58%) as a pstfe solid; NMR spectrum 
(CDCI3) 2.16-2.03 (m, 4H), 2.29 (s, 3H), 2.34 (s, 6H), 2.53 (s, 3H), 3.07 (d, 1H), 3.14 (d, 1H), 
3.60 (m, 2H), 4.06 (t, 1H), 4.62 (m, 1H), 4.68 (m, 1H), 6.91 (d, 1H), 7.14-7.07 (m, 3H), 7.47 
(m, 2H), 7.64 (m, 2H), 8.27 (s, 1H), 8.62 (s, 1H), 9.80 (s br, 1H); Mass spectrum: MH* 527. 
Example 59 

20 2-(4-{[(4-{[3-chloro-4-(pyri^ 

yl)oxyJmethyl}piperidin-l-yl)-2-oxoethanol 

The procedure described in example 21 was repeated using 2-chloro-4-({5-[(l- 
glycoloylpiperidin-4-yl)methoxy] and 2-picolyl chloride 

hydrochloride to give the title compound in 32% yield; NMR spectrum (DMSO-d6) 1.25-1.40 

25 (m, 2H), 1.87 (m, 2H), 2.35 (m, 1H), 2.73 (m, 1H), 3.05 (m, 1H), 3.75 (m, 1H), 4.09 (dd, 2H), 
4.24 (d, 2H), 4.44 (m, 1H), 4.47 (t, 1H), 5.30 (s, 2H), 7.17 (d, 1H), 7.28 (d, 1H), 7.36 (d, 1H), 
7.37 (dd, 1H), 7.47 (dd, 1H), 7.59 (d, 1H), 7.74 (dd, 1H), 7.89 (ddd, 1H), 8.19 (d, 1H), 8.55 (s, 
1H), 8.60 (d, 1H), 9.94 (s, Iff): Mass spectrum MH* 534.4. 536.4. 
The2-cMoro-4-({5-[(l-glycoloylpiperi^ 

30 yl}amino)phenol used as starting material was obtained as follows: 

Sodium hydride (60% dispersion in mineral oil, 864 mg, 21.6 mmol) was suspended in 
DMA (40 ml), and 4-(hydroxymethyl)piperidine (2.48 g, 21.6 mmol) was added dropwise as a 
solution in DMA (20 ml) under a nitrogen atmosphere. The mixture was stirred for 20 
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minutes at ambient temperature, and 2-cUoro^[(5-fhioroquinazolin^yl)amino]phenol 
(obtained as described in example 21, preparation of starting materials, 2.50 g, 8.65 mmol) 
was added The mixture was heated to 1 10°C for 5 hours under a nitrogen atmosphere, and 
then cooled to ambient temperature. Saturated ammonium chloride solution (1 0 ml) was 
5 added, and the mixture concentrated in vacuo. The residue was treated with saturated sodium 
hydrogen carbonate solution (75 ml), and the mixture stirred and sonicated to give a granular 
precipitate. The solid was collected by filtration, washed with water, and dried to give 2^ 
cUoro-4-{[5-(piperidin^ylmetto^ as a cream coloured solid 

(3.35 g, quantitative); NMR spectrum (DMSO-d6) 1.32 (m, 2H), 1.78 (m, 2H), 2.15 (m, 1H), 
10 2.60 (m, 2H), 3.04 (m, 2H), 4.17 (d, 2H), 7.00 (d, 1H), 7.14 (d, 1H), 7.34 (d, 1H), 7.48 (dd, 

. IH), 7v72(dd, iH), 7.96 (d, lH) f 8.51 (s r lH), 9,94 (s. IIP: . Mass spectrum MH*38S.q - 

387.0. 

HATU (1 .09 g, 2.86 mmol) was added to a mixture of 2-chloro-4- {[5-(piperidin^- 
ylmethoxy)qpinazolin^yl]amino}phoiol (1.00 g, 2.60 mmol) and glycolic acid (217 mg, 

15 2.86 mmol) in DMA (30 ml). The mixture was stirred at ambient temperature for 1 6 hours, 
and then concentrated in vacuo. The residue was purified by chromatography, eluting with 4 
to 6% (10:1 MeOH / cone. Nlfyaq)) DCM to give 2-chloro-4-({5-[(l-glycoloylpiperidin-4. 
yl)methoxy]q\iinazolin^yl} amino)ph«iol as a yellow solid (810 mg, 70%); NMR spectrum 
PMSO-d6) 125-1 AO (m, 2H), 1.86 (m, 2H), 2.34 (m, IH), 2.74 (m, 1H), 3.05 (m, IH), 3.75 

20 (m, IH), 4.08 (s, 2H), 4.23 (d, 2H), 4.42 (t, IH), 4.42 (m, IH), 7.01 (d, IH), 7.16 (d, IH), 7.33 
(dd, IH), 7.34 (d, IH), 7.73 (dd, IH), 8.04 (d, IH), 8.51 (s, IH), 9.87 (s, IH), 10.05 (br.s, IH); 
Mass spectrum MH* 443.0, 445.0. 
Example 60 

2-(4-{[(4-{(3^hloro-4-(l^-thi^ 
25 yI)oxy]methji}piperidin-l-yl)-2-oxoethanoI 

The procedure described in example 21 was repeated using 2-chloro-4-({5«[(l- 
^ycoloylpiperidin^yl)methoxy]quinazolin^yl}amino)phenol (obtained as described in 
example 59, preparation of starting materials) and 4-(chloromethyl)-l,3-thiazole 
hydrochloride to give the title compound in 26% yield; NMR spectrum (DMSO-d6); 
30 1.25-1.45 (m, 2H), 1.87 (m, 2H), 2.36 (m, IH), 2.73 (m, IH), 3.05 (m, IH), 3.76 (m, IH), 
4.10 (dd, 2H), 4.24 (d, 2H), 4.43 (m, IH), 4.49 (t, IH), 5.34 (s, 2H), 7.17 (d, IH), 7.36 (d, 
IH), 7.36 (4 IH), 7.48 (dd, IH), 7.75 (dd, IH), 7.83 (d, IH), 8.17 (d, IH), 8.55 (s, IH), 9.15 
(d, IH), 9.95 (s, IH); Mass spectrum MH* 540.4, 542.4. 
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Example 61 

2^[(4-{[3H:Uoro^l^thiazol-2-ylmethoxy)phenyl]aiDmo}quinazolm-^ 
yl)oxy)methyl}piperidin-l-yl)-2-oxoethanol 

Methanesulfonyl chloride (19 pi, 0.25 mmol) was added to a solution of l,3-thiazol-2- 
5 ylmethanol (29 mg, 0.25 mmol) and # jV-dusopropylemylamine (44 pi, 0.25 mmol) in DCM 
(5 ml) at 0°C. The mixture was allowed to warm to ambient temperature, stirred for 2 hours 
and concentrated in vacuo. The residue was dissolved in DMA (5 ml), and added to a 
suspension of 2^WOTO^({5-[(l-gJycoloylpiperidm^yl)memoxy]quinazolm-4- 
yl}amino)phenol (obtained as described in example 59, preparation of starting materials, 89 
10 mg, 0.20 mmol) and potassium carbonate (138 mg, 1.00 mmol) in DMA (5 ml). The mixture 
was stirred at room temperature for W hours; then concentrated in vacuo: The residue was 
partitioned between DCM (15 ml) and water (15 ml). The DCM fraction was loaded onto a 
silica column, which was eluted with 2 to 4% (10: 1 MeOH / cone. NH 3 (aq)) hi DCM. The 
appropriate fractions were concentrated and the residue crystallised twice from ethyl acetate 
15 to give the title product as a white solid (30 mg, 28%); NMR spectrum (DMSO-d6) 1.25-1.45 
(m, 2H), 1.87 (m, 2H), 2.36 (m, 1H), 2.73 (m, 1H), 3.05 (m, 1H), 3.75 (m, 1H), 4.09 (dd, 2H), 
4.24 (d, 2H), 4.43 (m, 1H), 4.48 (t, 1H), 5.56 (s, 2H), 7.17 (d, 1H), 7.35 (d, 1H), 7.37 (d, 1H), 
7.50 (dd, 1H), 7.75 (dd, 1H), 7.81 (d, 1H), 7.87 (d, 1H), 8.20 (d, 1H), 8.56 (s, 1H), 9.96 (s, 
1H); Mass spectrum MH* 540.2,5422. 

20 Example 62 

2-[4^{[4-({3-chloni-4-[(3-fluorobenz^ 
yl]oxy}methyl)piperidin-l-yl]-2-oxoethanoI 

The procedure described in example 21 was repeated using 2-chloro-4-({5-[(l- 
glycoloylpiperidm-4-yl)memoxy]quhiazolm-4-yl}amm (obtained as described in 

25 example 59, preparation of starting materials) and 3-fluorobenzyl chloride to give the title 
compound in 46% yield; NMR spectrum (DMSO-d6) 125-1.45 (m, 2H), 1.87 (m, 2H), 2.35 
(m, 1H), 2.73 (m, 1H), 3.05 (m, 1H), 3.76 (m, 1H), 4.09 (dd, 2H), 4.24 (d, 2H), 4.43 (m, 1H), 
4.48 (t, 1H), 5.26 (s, 2H), 7.17 (d, 1H), 7.18 (ddd, 1H), 7.27 (d, 1H), 7.30-7.35 (m, 2H), 7.36 
(d, 1H), 7.47 (dd, 1H), 7.48 (ddd, 1H), 7.75 (dd, 1H), 8.18 (d, 1H), 8.55 (s, 1H), 9.94 (s, 1H); 

30 Mass spectrum MH* 551.2,553.2 
Example 63 

2-[4^{[4-({3-chloro-4-[(6-methyIpvrimn-2-yl)mettoxy]phenyI}ammo)qiima2oto^ 
yl]oxy}mefliyl)piperidin-l-yI]-2-oxoethanol 
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Methanesulfonyl chloride (19 pi, 0.25 mmol) was added to a solution of 6- 
memylpyridm-2-ylmethanol (31 mg, 0.25 mmol) and W^oprc^ylelhylamme (44 pi, 0.25 
mmol) in DCM (5 ml) at 0°C. The mixture was allowed to warm to ambient temperature, 
was stirred for 2 hours and concentrated in vacuo. The residue was dissolved in DMA (5 ml), 

5 and added to a suspension of 2-chloro^{5-[(l-glycoloylp^^ 

4-yl>amino)phenol (obtained as described in example 59, preparation of starting materials, 89 
mg, 0.20 mmol) and potassium carbonate (138 mg, 1.00 mmol) in DMA (5 ml). The mixture 
was stirred at room temperature for 16 hours, then concentrated in vacuo. The residue was 
partitioned between DCM (15 ml) and water (15 ml). The DCM fraction was loaded onto a 

10 silica column, which was purified by chromatography, eluting with 2 to 4.5% (10:1 MeOH/ 
conc NH^) in-DCM. The appropriate fractions were concentrated in vacuo and the residue 
purified by reverse phase HPLC, eluting with 5 to 50% MeCN in water containing 0.2% TFA. 
The appropriate fractions were basified with 2N sodium hydroxide solution (1 ml), and 
extracted with DCM (2 x 15 ml). The combined extractions were filtered through a silicone- 

15 treated filter paper and concentrated in vacuo. The residue was crystallised from ethyl acetate 
/ iso-hexane to give the title compound as a white solid (20 mg, 18%); NMR spectrum 
(DMSO-d6) 1.25-1.40 (m, 2H), 1.87 (m, 2H), 2.36 (m, 1H), 2.51 (s, 3H), 2.73 (m, 1H), 3.05 
(m, 1H), 3.76 (m, 1H), 4.09 (dd, 2H), 4.24 (d, 2H), 4.43 (m, 1H), 4.47 (t, 1H), 5.25 (s, 2H), 
7.17 (d, 1H), 7.22 (d, 1H), 7:27 (d, 1H), 7.36 (d, 1H), 7.37 (d, 1H), 7.47 (dd, 1H), 7.75 (dd, 

20 1H), 7.77 (dd, 1H), 8.19 (d, 1H), 8.55 (s, 1H), 9.95 (s, 1H); Mass spectrum MH 4 " 548.4, 
550.4. 

Example 64 

2<(2SV2-{[(4-{[3-methyl^yridta-2-^ 
yl)oxy]mefliyl}pyrroUdin-l-yi)-2-oxoethanol 

25 The procedure described in example 21 was repeated using 4-[(5- {[<2S)-l- 

glycoloylpyrrohdin-2^ 811(1 2_picolyl 

chloride hydrochloride to give the title compound as a white solid in 15% yield; NMR 
spectrum (DMSO) 1.98 (m, 4H), 2.27 (s, 3H), 3.38 (m, 2H), 4.02 (m, 2H), 4.21 (dd, 1H), 4.43 
(dd, 1H), 4.55 (m, 2H), 5.20 (s, 2H), 7.01 (d, 1H), 7.22 (d, 1H), 7.29 (d, 1H), 7.33 (dd, 1H), 
30 7.50 (m, 3H), 7.68 (t, 1H), 7.85 (td, 1H), 8.41 (s, 1H), 8.57 (d, 1H), 9.84 (s, 1H); Mass 

spectrum MH*500. 

The4-[(5-{[(2^1-glycoloylpyrroUdm-2-yl]memoxy}quinazoun^^ 

methylphenol used as starting material was prepared as described in example 21 (preparation 
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of starting materials) using 2-methyM<{5-[(2^-pynoUdm-2.ylmethoxy]quinazolin-4- 
yl}amino)phenol and glycolic acid in 88% yield; NMR spectrum (DMSO) 1.96 (m, 4H), 2.16 
(s, 3H), 3.33 (m, 2H), 4.01 (d, 2H), 4.29 (m, 1H), 4.46 (dd, 1H), 4.57 (m, 1H), 6.83 (d, 1H), 
723 (d, 1H), 7.31 (m, 2H), 7.50 (d, 1H), 7.94 (t, 1H), 8.72 (s, 1H), 9.53 (s, 1H), 10.91 (s, 1H); 

5 Mass spectrum MH 4 409. 

The 2-memyl^({5-[(2#-pyrrohdm-2-yl^^ used 
as starting material was prepared as described in example 21 (preparation of starting 
materials) using 2-memyl^[(5-fluoroqumazolm^yl)aniino]phenol and D-prolinol in 92% 
yield: NMR spectrum (DMSO) 1.49 (m, 1H), 1.66 (m, 2H), 1.85 (m, 1H), 2.16 (s, 3H), 2.83 

10 (t, 2H), 3.57 (m, 1H), 4.05 (dd, 1H), 4.26 (dd, 1H), 6/77 (d, 1H), 7.09 (d, 1H), 7.27 (d, 1H), 
7.49.(m,2H), 7.66 (t, lH),A39 1H), ia3LL(s, lH); Mass spectrum MHt 35 L. 

The 2-memyl^[(5-fluorc>quinazolin^yl)amino]phenol used as starting material was 
prepared as described in example 21 (preparation of starting materials) using 4-chloro-5- 
fluoroquinazoline (prepared as described in example 1 , preparation of starting materials) and 

15 4-amino-2-methyl-phenol in 82% yield; NMR spectrum (DMSO-46) 3.30 (s, 3H), 6.78 (d, 
1H), 7.28 (m, 2H), 7.38 (dd, 1H), 7.57 (d, 1H), 7.78 (m, 1H), 8.43 (s, 1H), 8.88 (d, 1H), 9.22 
(s, 1H); Mass spectrum MH + 270. 
Example 65 

2K(2^2-{[(4-{[3-meth)1-4^yrazta^ 
20 yi)oxy]mefliyl}pyrrolidin-l-yl>2-oxoethanol 

The procedure described in example 25 was repeated using 4-[(5-{[(2S)-l- 
glycoloylpyrrohto-2-yl]meto (obtained as 

described in example 64, preparation of starting materials) and pvrazm-2-ylmethanol to give 
the title compound as a pale yellow solid in 25% yield; NMR spectrum (DMSO) 1 .96 (m, 
25 4H), 2.24 (s, 3H), 3.37 (m, 2H), 3.98 (m, 2H), 4.18 (dd, 1H), 4.42 (dd, 1H), 4.49 (m, 2H), 
5.25 (s, 2H), 7.03 (d, 1H), 7.20 (d, 1H), 727 (d, 1H), 7.46 (m, 2H), 7.67 (t, 1H), 8.39 (s, 1H), 
8.61 (d, 1H), 8.65 (d, 1H), 8.82 (s, 1H), 9.83 (s, 1H); Mass spectrum MS? 501. 
Example 66 

2K(2*)-2-{[(4-{[3-memvl^vrito^ 
30 yl)oxy]methyl}pyrroUdin-l-yI)-2-oxoethanol 

The procedure described in example 21 was repeated using 4-[(5-{[(2fl)-l- 
glycoloylpyffoH<nn-2-yl]memo^^ 2 -P icol y 1 
chloride hydrochloride to give the title compound as a yellow solid in 35% yield; NMR 
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spectrum (PMSO) 1.98 (m, 4H), 221 (s, 3H), 3.38 (m, 2H), 4.02 (m, 2H), 4.21 (dd, 1H), 4.43 
(dd, 1H), 4.55 (m, 2H), 5.20 (s, 2H), 7.01 (d, 1H), 7.22 (d, 1H), 7.29 (d, 1H), 7.33 (dd, 1H), 
7.50 (m, 3H), 7.68 (t, 1H), 7.85 (td, 1H), 8.41 (s, 1H), 8.57 (d, 1H), 9.84 (s, 1H); Mass 

spectrum MH* 500. 
5 The4-[(5-{[(2i?>l-glycoloylpyn:oUdm-2-yl]methoxy}qiimazolm 

methylphenol used as starting material was prepared as described in example 21 (preparation 
of starting materials) using 2-memyl^{5-[(2^>pynroUto-2-ylmemoxy]quinazolin-4- 
yl}amino)phenot and glycolic acid in 95% yield; NMR spectrum (DMSO) 1.96 (m, 4H), 2.16 
(s, 3H), 3.33 (m, 2H), 4.01 (d, 2H), 4.29 (m, 1H), 4.46 (dd, 1H), 4.57 (m, 1H), 6.83 (d, 1H), 
10 7.23 (d, 1H), 7.31 (m, 2H), 7.50 (d, 1H), 7.94 (t, 1H), 8.72 (s, 1H), 9.53 (s, 1H), 10.91 (s, 1H); 

Mass. spectrum MH^ 409. • _ - - . . 

The 2-memyl^{54(2J?>pyrroh\im-2-yta used 
as starting material was prepared as described in example 21 (preparation of starting 
materials) using 2-memyl^[(5-fluoroquinazolnv4-yl)amino]phenol (prepared as described in 
15 example 64, preparation of starting materials) andl-prolinol in 20% yield; NMR spectrum 
(DMSO) 1.49 (m, 1H), 1.66 (m, 2H), 1.85 (m, 1H), 2.16 (s, 3H), 2.83 (t, 2H), 3.57 (m, 1H), 
4.05 (dd, 1H), 4.26 (dd, 1H), 6.77 (d, 1H), 7.09 (d, 1H), 7.27 (d, 1H), 7.49 (m, 2H), 7.66 (t, 
1H), 8.39 (s, 1H), 10.31 (s, 1HV. Mass spectrum MH* 351. 
Example 67 
20 2K(2KH-{[(4-{[3-methyl-4^yra2^ 

yl)oxy]metliyl}pyrrolidin-l-yl)-2-oxoethanol 

The procedure described in example 25 was repeated using 4-[(5-{[(2i?)-l- 
glycoloylpyrroUdm-2-yl]memoxy}quirjazolm^yl)animo]-2-me^ (obtained as 
described in example 66, preparation of starting materials) and pyrazin-2-y!methanol to give 
25 the title compound as a white solid in 38% yield; NMR spectrum (DMSO) 1 .96 (m, 4H), 2.24 
(s, 3H), 3.37 (m, 2H), 3.98 (m, 2H), 4.18 (dd, 1H), 4.42 (dd, 1H), 4.49 (m, 2H), 5.25 (s, 2H), 
7.03 (d, 1H), 7.20 (d, 1H), 7.27 (d, 1H), 7.46 (m, 2H), 7.67 (t, 1H), 8.39 (s, 1H), 8.61 (d, 1H), 
8.65 (d, 1H), 8.82 (s, 1H), 9.83 (s, 1 ffl: Mass spectrum MH* 501 ■ 
Example 68 
30 2K(2*)-2^[(4-{[3-methvl^l£-M^ 
yl)oxy]methyl}pyrrolidln-l-yl)-2-oxoeflianol 

The procedure described in example 21 was repeated using 4-[(5-{[(2R)-l- 
glycoloylpyrroUdm-2-yl]memoxy}quiriazomi^yl)ammo]-2-memylpheno (obtained as 
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described in example 66, preparation of starting materials) and 4-(chloromethyl)tbiazole 
hydrochloride to give the title compound as a yellow solid in 29% yield; NMR spectrum 
(DMSO) 1.99 (m, 4H), 2.21 (s, 3H), 3.37 (m, 2H), 4.02 (m, 2H), 4.21 (dd, 1H), 4.43 (dd, 1H), 
4.55 (m, 2H), 5.24 (s, 2H), 7.09 (d, 1H), 7.24 (d, 1H), 7.32 (d, 1H), 7.47 (m, 2H), 7.67 (t, 1H), 
5 7.77 (d, 1H), 8.41 (s, 1H), 9.13 (d, 1H), 9.84 (s, 1H); Mass spectrum MH* 506. 
Example 69 

2- K21l>2K{[4K{3-methyl^K^methylk^^ 
yl]oxy}methyl)pyrroIidin-l-yl]-2-oxoethanol 

The procedure described in example 21 was repeated using 4-[(5-{[(2J?)-l- 
1 0 glycoloylpvnohdm-2-yl]me^ (obtained as 

described_in.example 66, preparation of starting materials).and3-(chloromethyl)-5- 
methylisoxazole to give the title compound as a pale yellow solid in 45% yield; NMR 
spectrum (DMSO) 1.98 (m, 4H), 2.19 (s, 3H), 2.41 (s, 3H), 3.37 (m, 2H), 4.02 (m, 2H), 4.19 
(dd, 1H), 4.45 (dd, 1H), 4.56 (m, 2H), 5.16 (s, 2H), 6.35 (s, 1H), 7.06 (d, 1H), 7.24 (d, 1H), 
15 7.31 (d, 1H), 7.47 (m, 2H), 7.68 (t, 1H), 8.42 (s, 1H), 9.84 (s, 1H); Mass spectrum MH* 504. 
Example 70 

5-{[(2Jl)-lKmethoxyacetyl)pyiToUdm-2-yl]methoxy}-^-{3-methyM-t(5-methyIisox 

3- yI)methoxy]phenyl}qamazolm^amine 

The procedure described in example 21 was repeated using 4-[(5-{[(2/?)-l- 
20 (memoxyacetyl)pyrroUdm-2-yl]memoxy}quinazolm^yl)anm and 3- 

(chloromethyl)-5-methylisoxazole to give the title compound as a white solid in 30% yield; 
NMR spectrum (DMSO) 1.98 (m, 4H), 2.18 (s, 3H), 2.42 (s, 3H), 3.26 (s, 3H), 3.41 (m, 2H), 
4.01 (s, 2H), 4.18 (dd, 1H), 4.44 (dd, 1H), 4.55 (m, 1H), 5.16 (s, 2H), 6.35 (s, 1H), 7.05 (d, 
1H), 7.22 (d, 1H), 7.32 (d, 1H), 7.49 (m, 2H), 7.67 (t, 1H), 8.41 (s, 1H), 9.83 (s, 1H); MMS 

25 spectrum MH* 518. 

The4-[(5-{[(2J?>l-(memoxyacetyl)pyrroUdm-2-yl]memoxy}Q^m^ 

2-methylphenol used as starting material was prepared as described in example 21 
(preparation of starting materials) using 2-memyl-^({5-[(2i?)-pyrrohdin-2- 
ylmemoxy]quinazolm^yl}amino)phenol (obtained as described in example 66, preparation 
30 of starting materials) and methoxyacetic acid in 100% yield; NMR spectrum (DMSO) 1.93 
(m, 4H), 2.17 (s, 3H), 3.24 (s, 3H), 3.41 (m, 2H), 3.98 (d, 1H), 4.02 (d, 1H), 4.27 (dd, 1H), 
4.45 (dd, 1H), 4.57 (m, 1H), 6.82 (d, 1H), 7.24 (dd, 1H), 7.33 (m, 2H), 7.48 (d, 1H), 7.96 (t, 
1H), 8.73 (s, 1H), 9.53 (s, 1H), 10.99 (s, 1H); Mass spectrum MH* 422. 
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Example 71 

5-{[(21?)-l-(methoxyacetyI)py^ 
yImethoxy)ph enyl] quinazolin-4-a mine 

The procedure described in example 21 was repeated using 4-[(5-{[(2R)-l- 
5 (methoxyacetyl)pyrroUdm-2^ (obtained 
as described in example 70, preparation of starting materials) and 2-picolyl chloride 
hydrochloride to give the title compound as a yellow solid in 31% yield; NMR spectrum 
(DMSO) 1.98 (m, 4H), 2.26 (s, 3H), 3.25(s, 3H), 3.40 (m, 2H), 4.02 (s, 2H), 4.18 (dd, 1H), 
4.43 (dd, 1H), 4.56 (m, 1H), 5.20 (s, 2H), 7.00 (d, 1H), 7.21 (d, 1H), 7.30 (d, 1H), 7.34 (dd, 
10 1H), 7.53 (m, 3H), 7.67 (t, 1H), 7.86 (td, 1H), 8.40 (s, 1H), 8.58 (d, 1H), 9.85 (s, 1H); Mass 

spectrum MH* 514^. - - - . 

Example 72 

5-{[(2rtHKmethoxyacetyl)py™^ 
ylmethoxy)phenyl] qninazolin-4-amine 

15 The procedure described in example 21 was repeated using 4-[(5-{[(2/?)-l- 

(methoxyacetyl)pyrrolidin-2-yl]methoxy} quinazolin-4-yl)amino]-2-methylphenol (obtained 
as described in example 70, preparation of starting materials) and 4-(chloromethyl)thiazole 
hydrochloride to give the title compound as a white solid in 27% yield; NMR spectrum 
(DMSO) 1.99 (m, 4H), 2.22 (s, 3H), 3.24 (s, 3H), 3.42 (m, 2H), 4.01 (s, 2H), 4.20 (dd, 1H), 

20 4.42 (dd, 1H), 4.55 (m, 1H), 5.25 (s, 2H), 7.10 (d, 1H), 7.22 (d, 1H), 7.32 (d, 1H), 7.49 (m, 
2H), 7.70 (t, 1H), 7.78 (d, 1H), 8.42 (s, 1H), 9.14 (d, 1H), 9.87 (s, 1H): Mass spectrum MH 4 
520. 

Example 73 

2^(2J?)-2-{[(4-{[3-methyl-^^ 
25 yl)oxy]methyl}piperidiii-l-)i>2-oxoethanol 

The procedure described in example 21 was repeated using 4-[(5-{[(2R)-l- 
glycoloylpiperidm-2-yl]metboxy}qum and 2-picolyi 

chloride hydrochloride to give the title compound as a white solid in 44% yield; NMR 
spectrum (DMSO-d6, 100°C) 1.45 (m, 1H), 1.67 (m, 4H), 1.87 (m, 1H), 2.26 (s, 3H), 3.17 (m, 
30 1H), 3.82 (m, 1H), 4.05 (m, 2H), 4.47 (dd, 1H), 4.63 (dd, 1H), 4.95 (m, 1H), 5.20 (s, 2H), 
7.01 (d, 1H), 7.23 (d, 1H), 7.34 (m, 2H), 7.47 (m, 2H), 7.55 (d, 1H), 7.67 (t, 1H), 7.83 (t4 
1H), 8.40 (s, 1H), 8.57 (d, 1H), 9.57 (s, 1H); Mass spectrum Mi? 514. 
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The 4-[(5-{[(2/?H-glycoloy^^ 
methylphenol used as starting material was prepared as described in example 21 (preparation 
of starting materials) using 2-memyW{5-[(^piperidin-2-ylmemoxy]quinazolii^ 
yl}amino)phenol and glycoUc acid in 40% yield; NMR spectrum (DMSO-d6, 100°C); 1.45 
5 (m, 1H), 1.66 (m, 4H), 1.86 (m, 1H), 2.17 (s, 3H), 3.10 (m, 1H), 3.80 (m, 1H), 4.04 (m, 2H), 
4.46 (dd, 1H), 4.60 (dd, 1H), 4.94 (m, 1H), 6.77 (d, 1H), 7.21 (d, 1H), 7.31 (m, 3H), 7.66 (t, 
1H), 8.37 (s, 1H), 8.77 (s, 1H), 9.47 (s, 1H); Mass spectrum MH* 423. 

The 2-memyl^{5-[(2i?>piperidm-2-ylmemoxy]quina2olm used 
as starting material was prepared as described in example 21 (preparation of starting 
10 materials) using 2-memyl^[(5-fluorocnunazolm^yl)amino]phenol (prepared as described in 
example 64, preparation of. starting materials) and (2^)-piperidin-2,ylmethanol (prepared as 
described in example 7, preparation of starting materials) in 99% yield; NMR spectrum 
(DMSO) 1.30 (m, 3H), 1.48 (br d, 1H), 1.62 (br d, 1H), 1,77 (br d, 1H), 2.16 (s, 3H), 3.10 (m, 
1H), 2.61 (br t, 1H), 3.00 (m, 2H), 4.11 (dd, 1H), 4.23 (dd, 1H), 6.75 (d, 1H), 7.04 (d, 1H), 
15 7.26 (d, 1H), 7.48 (d, 1H), 7.62 (dd, 1H), 7.66 (t, 1H), 8.41 (s, 1H), 9.16 (s, 1H), 10.40 (s, 
1H); Mass spectrum MH* 365. 
Example 74 

2<(3*)-3-{l(4-U3^Mor<H4Kpyri^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanoI 

20 HATU (12 1 mg, 0.32 mmol) was added to a solution of JV^[3K;Woro-4^pyridjn-2- 

ylmemoxy)phenyl]-5-[(3*)-p^ < 150 °* °- 316 mmol) 

and glycolic acid (26 mg, 0.32 mmol) in dry DMF (5 ml). The reaction was stirred at ambient 
temperature for 2 days. The reaction mixture was concentrated and the residue was stirred in 
water. The resultant precipitate was filtered and purified by chromatography eluting with 3 - 

25 10% (10: 1 MeOH / cone. NH 3 (aq) ) in DCM to give a gum. This was triturated with ether to 
give the title compound as a solid (95 mg, 57%); NMR spectrum (DMSO-d6, 373K) 1 .45 - 
1.58 (m, 2H), 1.68-1 .79 (m, 1H), 1.93 - 2.03 (m, 1H), 2.20 - 2.34 (m, 1H), 3.00 - 3.16 (m, 
2H), 3.67 - 3.90 (m, 1H), 4.00 - 4.20 (m, 3H), 4.23 - 4.39 (m, 2H), 5.28 (s, 2H), 7.16 (d, 1H), 
7.25 (d, 1H), 7.29 - 7.41 (m, 2H), 7.54 - 7.64 (m, 2H), 7.71 (t, 1H), 7.85 (t, 1H), 8.04 (s, 1H), 

30 8.52 (s, 1H), 8.58 (d, 1H), 9.79 (s, 1H); Mass spectrum MH" 534. 

The starting ^3^Uoro^(pyridm-2-ylmemoxy)phenyl]-5-[(3i?)-p^ 
ylmethoxy]quinazolin-4-amine was prepared as follows: 
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terf-Butyl (3/?)-3-[({4-[(3^Moro^hydroxyphenyl)amino]quinazolin-5- 
yl}oxy)merayl]piperidine-l-carboxylate was prepared as described in example 21 
(preparation of starting materials) using terf-butyl (3J?)-3-(hydroxymethyl)piperidine-l- 
carboxylate and 2-cUoro^[(5-fluoroquinazolm^yl)amino]phenol in quantitative yield; 
5 NMR spectrum (CDCh) 0.74.-0.85 (m, 1H), 1.13 - 1.60 (m, 11H), 1.62 - 1.76 (m, IK), 1.88 
- 2.01 (m, 1H), 2.10 - 2.26 (m, IK), 2.86 - 3.10 (m, 2H), 3.67 - 3.80 (m, 1H), 3.91 - 4.19 (m, 
3H), 6.84 (d, 1H), 6.97 (d, 1H), 7.25 - 7.37 (m, 1H), 7.51 (d, IK), 7.59 (t, IK), 7.88 (d, IK), 
8.55 (s, 1H), 9.83 (s, 1H); Mass spectrum MH* 485. 

te^Butyl(320-3-{[(4-{[3-cMoro-4^yridin-^^^ 

10 5-yl)oxy]methyl}piperidine-l-caiboxylate was prepared as described in example 21 
. (preparation of starting materials) using tetf-butyl (3J?>3-[.({4^[(3-chlorOr4-. 
hydroxyphenyl)ammo]quina2»lm-5^ and 2-picolyl 

chloride hydrochloride in 76% yield; NMR spectrum (CDC1 3 300MHz) 1.14- 1.59 (m, 10H), 
1.60 - 1.82 (m, 2H), 1.90 - 2.02 (m, 1H), 2.1 1 2.26 (m, 1H), 2.86 - 3.08 (m, 2K), 3.68 - 3.82 

15 (m, 1H), 3.95-4.17 (m, 3H), 522 (s, 2K), 6.81 (d, 1H), 6.94 (d, IK), 7.13-7.18 (m, 1H), 
7.39 - 7.50 (m, 2H), 7.52 - 7.62 (m, 2H), 7.64 - 7.73 (m, IK), 7.90 (d, 1H), 8.52 (d, IK), 8.56 
(s, IK), 9.74 (s, IK); Mass spectrum Mi? 576. 

iV^[3-cUoro-4^yridin-2-ytoemoxy)phenyl]-5-[(3i?)-piperidin-3- 
ylmethoxy]quinazolin-4-amine was prepared as described in example 29 (preparation of 

20 starting materials) using terf-butyl (3i?)-3-{[(4-{[3-chloro-4-(pyridin-2- 

ylmethoxy)phenyl]amino}quinazolm-5-yl)oxy]rnettiyl}piperi in 82% 

yield); NMR spectrum (DMSO-d6) 1.30- 1.42 (m, IK), 1.47 - 1.76 (m, IK), 1.68 - 1.78 (m, 
IK), 1 .88 - 1.97 (m, 1H), 2.24 - 2.36 (m, 1H), 2.58 - 2.70 (m, 2H), 3.04 (d, 2H, partially 
obscured by DMSO), 421 - 4.31 (m, 2H), 5.31 (s, 2H), 7.18 (4 IK), 7.28 (d, IK), 7.34 - 7.40 

25 (m, 2H), 7.54 - 7.61 (m, 2H), 7.75 (t, IK) 7.86 - 7.93 (m, 1H), 8.10 - 8.14 (m, IK), 8.54 (s, 
IK), 8.61 (d, IK), 9.92 (s, 1HV. Mass spectrum MH* 476. 
Example 75 

2K(3/c)-3-{[(4-{[3^hloro^l^-tMazol^yta^ 
yl)oxy] methyI}piperidin-l-yl)-2-oxoethanol 

30 The procedure described in example 74 was repeated using AT-[3-chloro-4-(l ,3-thiazol- 

4-ylmemoxy)phenyl]-5-[(3i?>piperidin-3-ylmemoxy]quinazolm and glycolic acid to 

give the title compound in 35% yield; NMR spectrum (DMSO-d6 373K) 1 .46 - 1.62 (m, 
2H), 1.71 - 1.83 (m, IK), 1.96-2.03 (m, IK), 2.22-2.34 (m, 1H), 3.00- 3.14(m, 2H), 3.68 
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- 3.91 (m, 1H), 4.00 - 4.19 (m, 3H), 4.25 - 4.40 (m, 2H), 5.32 (s, 2H), 7.19 (d, 1H), 7.32 (d, 
1H), 7.39 (d, 1H), 7.63 (d, 1H), 7.69 - 7.80 (m, 2H), 8.03 (s, 1H), 8.37 (s, 1H), 9.08 (s, 1H), 
9.80 (s, 1H); Mass spectrum MH* 540. 

The starting i^[3^Moro^l,3-thiazol^ytoethoxy)phenyl]-5-[(3^>pipeTidin-3- 

5 ylmethoxy]quinazolm^amine was prepared as follows: 
tert-Butyl (3J?)-3- {[(4- {[3-chloro-4-(l ,3-thiazol-4- 
ylmethoxy)phenyl]amino}quiiiazolin-5-yl)oxy]methyl}piperidm^ was prepared 

as described in example 21 (preparation of starting materials) using ter/-butyl (3/?>3-[({4-[(3- 
cMoro^by<lroxyphenyl)ammo]quinazolm-5-yl}oxy)memyl]piperi 

10 (obtained as described in example 74, preparation of starting materials) and 4-(chloromethyl)- 
1 ,3rthiazole hydrochloride in 81% yield; NMR spectrum (CDCI3). 1 .14 -. 1 .60 (m, 10H), 1 .61 ... 
- 1.81 (m, 2H), 1.91 - 2.04 (m, 1H), 2.11 227 (m, 1H), 2.87 - 3.12 (m, 2H), 3.68 - 3.83 (m, 
1H), 3.92-4.19 (m, 3H), 5.29 (s, 2H), 6.82 (d, 1H), 6.99 (d, 1H), 7.3 8- 7.53 (m, 3H), 7.57 (t, 
1H), 7.89 (d, 1H), 8.57 (d, 1H), 8.77 (d, 1H), 9.76 (s, 1H); Mass spectrum MH+ 582. 

1 5 i^-[3-chloro-4-(l ,3-tbiazol^ylmemoxy)phenyl]-5-[(3i?)-piperidm-3- 

ylmemoxy]quina2»lm-4-amine was prepared as described in example 29 (preparation of 
starting materials) using tert-butyl (3/?>3-{[(4-{[3-cMoro-4^yridin-2- 
ylmemoxy)phenyl]ammo}qpiinazol^ hi 91% yield; 

NMR spectrum (DMSO-d6) 1.32 - 1.47 (m, 1H), 1.53 - 1.69 (m, 1H), 1.73 - 1.84 (m, 1H), 

20 1.89-2.01 (m, 1H), 2.31 -2.44 (m, 1H), 2.72 (q, 2H), 3.13 (d, 1H), 3.30 (d, 1H), 422-4.36 
(m, 2H), 5.35 (s, 2H), 7.18 (d, 1H), 7.32 - 7.44 (m, 1H), 7.59 (dd, 1H), 7.75 (t, 1H), 7.82(s, 
1H), 8.07 (dd, 1H), 8.54 (s, 1H), 9.16 (dd, 1H), 9.87 (s, 1H); Mass spectrum MH* 482. 
Example 76 . 

2-[(3J?>3K{l4K{3HJdoro^-[(5-methyiisoxaz^^ 
25 yl]oxy}methyl)piperidin-l-yl]-2-oxoeflianol 

The procedure described in example 74 was repeated using N- {3-chloro-4-[(5- 
memyhsoxazoW-yl)memoxy]phenyl}-5-^ 

and glycolic acid to give the title compound in 44% yield; NMR spectrum (DMSO-d6, 373K) 
1.45 - 1.60 (m, 2H), 1.71 - 1.81 (m, 1H), 1.94 - 2.04 (m, 1H), 2.21 - 2.33 (m, 1H), 2.43 (s, 
30 3H), 3.00 - 3.14 (m, 2H), 3.71 - 3.88 (m, 1H), 4.00 - 4.18 (m, 3H), 4.24 - 4.37 (m, 2H), 521 
(s, 2H), 6.31 (s, 1H), 7.16 (d, 1H), 7.27 (d, 1H), 7.37 (d, 1H), 7.61 (d, 1H), 7.71 (t, 1H), 8.04 
(s 1H), 8.51 (s, 1H), 8.81 (s, IIP: Mass spectrum MH* 538. 
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The starting iy/--{3-chloro-4-[(5-methyUsoxazol-3-yl)methoxy]pheiiyl}-5-[(3J?). 
piperidin-3-ylmethoxy]quiiiazolin^amine was prepared as follows: 

^-Butyl(3Ji)-3-({[4-({3-chloro-4-[(5-methylisoxazol-3- 
yl)methoxy]phenyl} anrmo)qpiinazolin-5-yl]oxy}m was 
5 prepared as described in example 21 (preparation of starting materials) using ter/-butyl (3J?)- 
3-[({4-[(3^Moro^hydroxyphenyl)amm^^ 

carboxylate (obtained as described in example 74, preparation of starting materials) and 3- 
(chloromethyl)-5-methylisoxa2ole in 90% yield; NMR spectrum (CDC1 3 300MHz) 1.14-1.59 
(m, 10H), 1.60 - 1.81 (m, 2H), 1.90 - 2.03 (m, 1H), 2.1 1 - 2.24 (m, 1H), 2:37 (s, 3H), 2.86 - 

10 3.11 (m, 2H), 3.68 - 3.82 (m, 1H), 3.94-4.17 (m, 3H), 5.12 (s, 2H), 6.12 (s, 1H), 6.81 (d, 
.1H)„6.98.(<UH), 7,37- 7.50 <m,.2H),.7.57.(V 1H), 7.91 (d, 1H), 8.56 (s, 1H), 9.75.(s, 1H); 
.Mass spectrum MH* 580. 

#:{3-cMOTO^[(5-memylisoxazol-3-yl^ 
yhnethoxy]quinazolin^amine was prepared as described in example 29 (preparation of 

15 starting materials) using ferf-butyl (3iJ)-3-({[4-({3-chloro-4-[(5-methylisoxazol-3- 
yl)memoxy]phenyl}ammo)quiriazo in 91% 

yield; NMR spectrum (DMSO-d6) 1.32 - 1.47 (m, 1H), 1.56 - 1.72 (m, 1H), 1.76 - 1.87 (m, 
1H), 1.90 - 2.02 (m, 1H), 2.44 (s, 3H), 2.67 - 2.85 (m, 2H), 3.18 (d, 1H), 3.33 (d, 1H), 4.23 - 
4.37 (m, 2H), 5.28 (s, 2H), 6.36 (s, 1H), 7.19 (d, 1H), 7.76 (t, 1H), 8.09 (d, 1H), 8.54 (s, 1H), 

20 0 as (* 1HV Mass spectrum MH* 480. 
Example 77 

2^(35>3-{K4-{[3^Moro-4^yridto-2-ylmethoxy)phenyl]anm 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol 

The procedure described in example 74 was repeated using of JV"-[3<hloro-4-(pyridin- 
25 2-ylmemoxy)phenyl]-5-[(35>piperidm-3-ylmemoxy]qumazolm and glycolic acid to 

give the tide compound in 60% yield; NMR spectrum (DMSO-d6, 373K) 1.45 - 1.58 (m, 
2H), 1.68 - 1.79 (m, 1H), 1.93 - 2.03 (m, 1H), 2.20 - 2.34 (m, 1H), 3.00 - 3.16 (m, 2H), 3.67 
-3.90 (m, 1H), 4.00 - 4.20 (m,3H), 4.23 -4.39 (m,2H), 5.28 (s,2H), 7.16 (d, 1H),7.25 (d, 
1H), 7.29 - 7.41 (m, 2H), 7.54 - 7.64 (m, 2H), 7.71 (t, 1H), 7.85 (t, 1H), 8.04 (s, 1H), 8.52 (s, 
30 1H), 8.58 (d, 1H), 9.79 (s, 1H); Mass spectrum MH 4 " 534. 
The startmg#-[3-cMoro-4-(pyridm-2-^^ 
ylme1hoxy]quinazolin-4- amine was prepared as follows: 
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,e^Butyl(3S>3-[({4-[(3^Mor^^^ 
y l } oxy)methyl]piperidine-l-carboxylate used was prepared as described in example 21 
(preparation of starting materials) using fetf-butyl (3S).3-(hydroxymethyl)pipendme-l- 
carboxylate and 2 ^oro^(5-fluc^quina20un^ y l)anuno]phenol in quantitative yield; 

-201(^1^2.10-2.26(^1^2.86-3.10(^2^ 3.67 - 3.80(^1^3.91-4.19^ 
3H), 6.84 (d, 1H), 6.97 (d, 1H), 7.25 - 7.37 (m, 1H), 7.51 (d, 1H), 7.59 (t, 1H), 7.88 (d, 1H), 
8 55 (s, 1H), 9.83 (s, 1H); Mass spectrum MH* 485. 
/er/-Butyl (3^3-{[(4-{[3^Mor^^ 
10 yl)oxy]memyl}piperiaine-l-carboxylate was prepared as described in example 21 
(preparanon-ofstarting materials) using ^-butyU3S)-3-[({4,[(3^hloro^- 

hy droxyphenyl)am^^ 

chloride hydrochloride in 76% yield; NMR spectrum (CDC1 3 ) 1.14 - 1.59 (m, 10H), 1.60 - 
1 82 (m, 2H), 1.90 - 2.02 (m, 1H), 2.1 1 2.26 (m, 1H), 2.86 - 3.08 (m, 2H), 3.68 - 3.82 (m, 
15 IB) 3M-417K»5J2fc2^«Jl(4.1Ba.«4(4.1EK.7.13-7.MK1^739- 
7.50 (m, 2H), 7.52 - 7.62 (m, 2H), 7.64 - 7.73 (m, 1H), 7.90 (d, 1H), 8.52 (d, 1H), 8.56 (s, 

1H), 9.74 (s, 1H); Mass spectrum MH* 576. 

^[3-cMorc^yridm-2-ylm^ 
yhnemoxy]quinazolm^amine was prepared as described in example 29 (preparation of 

20 startmgmateria^usin^^^ 

y hnemoxy)phenyl]ammo}qu^^ ' m 82% * * 

KM^pecnum (DMSO-d6) 1.30 - 1.42 (m, 1H), 1.47 - 1.76 (m, 1H), 1-68 - 1.78 (m, 1H), 
1 88 - 1 97 (m, 1H), 2.24 - 2.36 (m, 1H), 2.58 - 2.70 (m, 2H), 3.04 (d, 2H, partially obscured 
by DMSO), 4.21 - 4.31 (m, 2H), 5.31 (s, 2H), 7.18 (d, 1H), 7.28 (d, 1H), 7.34 - 7.40 (m, 2H), 

25 7J4-7^K2BX7.Wftl^7J6-7«^l^«.10-«.14^1^«54frlHXMl 

(d, 1H), 9.92 (s, 1H); Mass spectrum MH* 476. 
Example 78 

M (3S)-3-{K4-{l3^oro^M-^^ 
yl)oxyJmethyl}piperidln-l-yl)-2-oxoethanol 

30 The procedure described in example 74 was repeated using JV-[3-chlom-4-(l >flna»t 

4-ylmemoxy)phenyl]-5^^^ ■* *«* aCld to 

give the title compound in 35% yield; NMR^pechum (DMSO-d6 373K) 1.46 - 1.62 (m, 2H), 
1 71 - 1 83 On. 1H), 1-96 - 2.03 (m, 1H), 2.22 - 2.34 (m, 1H), 3.00 - 3.14 (m, 2H), 3.68 - 
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3.91 (m, IK), 4.00 - 4.19 (m, 3H), 425 - 4.40 (m, 2H), 5.32 (s, 2H), 7.19 (d, IK), 7.32 (d, 
1H), 7.39 (d, IK), 7.63 (d, IK), 7.69 - 7.80 (m, 2K), 8.03 (s, 1H), 8.37 (s, IK), 9.08 (s, 1H), 
9.80 (s, 1H); Mass spectrum MH* 540. 

The starting iV-[3-chloro-4-(l ,3-thiazol-^ylmethoxy)phenyl]-5-[(3i?)-piperidiii-3- 

5 ylmethoxy]quinazolin^amine was prepared as follows: 
terr-Butyl (35>3-{[(4-{[3-chloro-4-(l,3-thiazol-4. 
ylmethoxy)phenyl]ammo}qu^ was prepared 

as described in example 21 (preparation of starting materials) using tert-butyl (3iS)-3-[({4-[(3- 
cMoro-4-hydroxyphenyl)ammo]qiuna^ 

10 (obtained as described in example 77, preparation of starting materials) and 4-(chloromethyl)- 
1,3,-ihiazale hydrochloride in87% yield; NMR spectrum YCDCU) U4-1.60 (m, 10H), 1.61 
- 1.81 (m, 2H), 1.91 - 2.04 (m, 1H), 2.11 2.27 (m, IK), 2.87 - 3.12 (m, 2H), 3.68 - 3.83 (m, 
IK), 3.92 - 4.19 (m, 3H), 5.29 (s, 2H), 6.82 (d, 1H), 6.99 (d, 1H), 7.3 8- 7.53 (m, 3K), 7.57 (t, 
IK), 7.89 (d, IK), 8.57 (d, IK), 8.77 (d, IK), 9.76 (s, IK); Mass spectrum MH* 582. 

1 5 7/-[3-chloro-4-(l ,3-thiazol^ylmethoxy)phenyl]-5-[(3S)-piperidin-3- 

ylmemoxy]quinazolm^amine was prepared as described in example 29 (preparation of 
starting materials) using terf-butyl (35>3- {[(4- {[3-cWoro-4-(pyridin-2- 
ylme1hoxy)pheny1] arninft } quinazolin-5-yl)oxy]memyl>piperidine- 1 -carboxylate in 91% yield; 
NMR spectrum (DMSO-d6) 1.32 - 1.47 (m, 1H), 1.53 - 1.69 (m, IK), 1.73 - 1.84 (m, IK), 

20 1.89 - 2.01 (m, IK), 2.31 - 2.44 (m, IK), 2.72 (q, 2H), 3.13 (d, 1H), 3.30 (d, IK), 4.22-4.36 
(m, 2K), 5.35 (s, 2H), 7.18 (d, IK), 7.32 - 7.44 (m, IK), 7.59 (dd, 1H), 7.75 (t, IK), 7.82(s, 
1H), 8.07 (do, IK), 8.54 (s, 1H), 9.16 (dd, 1H), 9.87 (s, lWi: Mass spectrum MH+ 482. 
Example 79 

2-((31f>3-{[(4-{l3-cMoro-4Kpyridfr^ 
25 yI)oxy]methyl}pyiToUdm-l-yI>2-oxoethanol 

7^-[3K;hloro-4^yridjn2-ylmemoxy)phenyl]-5-[(3i?)-pyrrolidin-3- 
ymiemoxy]quina2»lm-4-arnine (150 mg, 0.33 mmol) and glycolic acid (31mg, 0.41 mmol) 
were dissolved in DMF (5 ml). HATU (149 mg, 0.42 mmol) was added and the resulting 
yellow solution stirred at 25°C for 18 hours. The solvent was removed in vacuo, water (20 ml) 
30 and DCM (20 ml) were added. The suspension was sonicated before filtering the solid This 
was washed well with water and dried under vacuum to give the title compound as a yellow 
solid (160 mg, 95% vieldV NMR spectrum (DMSO-d6) 1.70-1.90 (m, 1H), 2.00-2.20 (m, 1H), 
2.90-3.00 (m, 1H), 3.30-3.60 (m, 4H), 4.00 (d, 2H), 4.40 (m, 2H), 5.40 (s, 2H), 7.30-7.50 (m, 
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5H), 7.60 (d, 1H), 7.80-8.00 (m, 3H), 8.60 (d, 1H), 8.80 (s, 1H), 10.66 (br s, 1H); Mass 
spectrum MH* 520. 

The JH3-cMoro^(pyridm-2-ylm^ 
ylmethoxy]quinazolin-4- amine used as starting material was prepared as follows: 

5 Trifhioroacetic acid (10 ml) was added to terf-butyl (3R)-3- 

(hydroxymethyl)pyrrolidine.l-carboxylate (1.00 g) dissolved in DCM (10 ml). The resulting 
solution was stirred for 1 hour and the solvent removed in vacuo to give a pale brown oil. This 
was dissolved in MeOH and MP-Carbonate resin (5.00 g) was added to give a basic 
methanolic solution The mixture was stirred for 1 hour, filtered, the resin washed and the 

10 filtrate evaporated to give (3i?>pyrroUdin-3-yhnethanol as an orange oil (400 mg, 80%). 
. mmr TP rtmm roMSO-dtt 1.60-(m, 1H), ISO {m,AH) y 2.3Q.(m,-lH), 2.90 (m, 1H), 3.00- 
3.40 (m, 5H), 4.80 (m, 1H), 8.80 (br s, 1H). 

Sodium hydride (60% dispersion in mineral oil, 0.32 g) was added to (3£>pyrrolidin- 
3-ylmethanol (0.33 g) andiV-[3-cWor(>-4^yridm-2-ylm^ 

15 amine (obtained as described in example 1, preparation of starting materials, 0.50 g) in DMA 
(4 ml) and the reaction heated at 120°C for 4 hours. The reaction was cooled, quenched with 
water, and concentrated in vacuo. The residue was purified by chromatography using DCM - 
5% methanol / 7N ammonia as eluent to give AT-[3-cWoro-4-(pyridin-2-ylmethoxy)phenyl]-5- 
[(3i?>pyrrolidin-3 -ylmemoxy]quirazolm-4-amine as a white solid (330 mg, 54%). NMR 

20 spectrum (DMSO-d6) 1.60 (m, 1H), 1.90 (m, 1H), 2.70-3.00 (m, 5H), 420 (m, 1H), 5.30 (s, 
2H), 7.10 (d, 1H), 7.25 (d, 1H), 7.40 (m, 2H), 7.50 (d, 1H), 7.60 (d, 1H), 7.70 (t, 1H), 7.90 (t, 
1H), 8.10 (m, 1H), 8.50 (s, 1H), 8.60 (d, 1H), 10.00 (br s, 1H); Mass spectrum M^ 462. 
Example 80 

iV-[3^Uoro-4-^yridin-2-ylmethoxy)plienyll-S-({(3J?)-l- 
25 [(dimethylammo)acetyI]pyiToUd1n-3-yl}methoxy)qumazoIm-4-am^ 

The procedure described in example 79 was repeated using AT-[3-chloro-4-(pyridin-2- 
ylmemoxy)phenyl]-5-[(3/?>pyrroUdm-3-yhnemoxy]quinazolm (60 mg, 0.13 mmol), 

HATU (64 mg, 0.17 mmol), and ^-dimethylglycine (17.4 mg, 0.17 mmol) to give the title 
compound as a solid (51 mg, 79 %). NMR spectrum (DMSO-d6) 1.80-2.00 (m, 1H). 2.00- 
30 2.25 (m, 1H), 2.75 (s, 3H), 2.85 (s, 3H), 3.20-3.50 (m, 5H), 4.10 (d, 2H), 4.40 (d, 2H), 5.30 (s, 
2H), 7.30 (m, 2H), 7.35 (m, 2H), 7.50 (m, 2H), 7.70 (t, 2H), 8.00 (m, 1H), 8.60 (d, 1H), 8.70 
(d, 1H), 10.25 (br s, 1 ff>: Mass spectrum MH* 547. 
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Example 81 

jV-[3^oro^yridin-2-ylmeto^ 
yl]methoxy}quinazolin-4-amine 

The procedure described in example 79 was repeated using ^-[3-chloro-4-(pyridin-2- 

5 y lmeAoxy)phenyl]-5-[(3^ < 60 m & 013 mmol) ' 

HATU (64 mg, 0.17 mmol), and methoxyacetic acid (13 ul, 0.1 7 mmol) to give me title 
compound as a solid (37 mg, 63 %). NMR spectrum (DMSO-d6) 1.80-2.00 (m, 1H). 2.00- 
2.25 (m, 1H), 3.00 (m, 1H), 3.30 (s, 3H), 3.30-3.60 (m, 4H), 3.80 (d, 2H), 4.40 (m, 2H), 5.40 
(s, 2H), 7.30-7.50 (m, 5H), 7.60 (d, 1H), 7.90 (m, 2H), 8.00 (t, 1H), 8.60 (d, 1H), 8.90 (s, 1H), 

10 } n ™ (br 8, 1H); Mass spectrum MH* 534. 

Example 82 -• — 

2^(3^3-{[(4-{[3-<^oro-4-(pyridm-2-y^ 
yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol 

The procedure described in example 79 was repeated using JV"-[3-chloro-4-(pyridin-2- 

15 ylmemoxy)phenyl]-5-[(3^pyrroUdm-3-ylmemoxy]<min^ (107 mg, 0.23 mmol), 

HATU (109 mg, 0.29 mmol), and glycolic acid (22 mg, 0.29 mmol) to give the title 
compound as a solid (58 mg, 48%). NMR spectrum <DMSO-d6) 1.75-2.00 (m, 1H). 2.00-2.20 
(m, 1H), 3.00 (m, 1H), 3.30-3.70 (m, 4H), 4.00 (d, 2H), 4.40 (m, 2H), 5.40 (s, 2H), 7.30 -7.50 
(m, 5H), 7.60 (d, 1H), 7.90 (m, 2H), 8.00 (t, 1H), 8.60 (d, 1H), 8.90 (s, 1H), 10.70 (br s, 1H); 

20 Mass spectrum MH 4 520. 

The #-[3-cMorc>-4-(pvridm-2-ylmeta 
yhnemoxy]quinazolm-4-amine used as starting material was prepared as follows: 

Sodium hydride (60% dispersion in mineral oil, 0.48 g) was added to (3,S>pyrrohdin- 
3-ylmethanol (obtained as described for the R-antipode in example 79, preparation of starting 

25 materials, 0.50 g) and JH3*woro-4-(pyrito-2-^^ 

amine(0.75 g) in DMA (10 ml) and the reaction heated at 90°C for 2 hours. The reaction was 
cooled, quenched with water, filtered and dried under vacuum to afford tf-[3-chlorc-4- 
(pyridm-2-ylmemoxy)ph^ as a white 

solid (910 mg, 100%). >JMR spectrum (DMSO-d6) 1.60 (m, 1H), 1.90 (m, 1H), 2.70-3.00 (m, 

30 5H), 4.20 (d, 1H), 5.30 (s, 2H), 7.10 (d, 1H), 7.25 (d, 1H), 7.40 (m, 2H), 7.50 (do, 1H), 7.60 
(d, 1H), 7.70 (t, 1H), 7.90 (t, 1H), 8.10 (m, 1H), 8.50 (s, 1H), 8.60 (d, 1H), 10.00 (br s, 1H); 
Mass spectrum M* 462. 
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Example 83 

JV-[3-cbloro-4-(pvridm-2-ylmetho^ 
[(dimethylamtao)acetyl]pymU^ 

The procedure described in example 79 was repeated using JV-[3-cblorc-4-(pyridin-2- 
5 ylmemoxy)phenyl]-5-[(3S>pyrrolidm-3-ylm (obtained as 

described in example 82, preparation of starting materials, 107 mg, 0.23 mmol), HATU (109 
mg, 0.29 mmol), and MW-dimemylglycine (30 mg, 0.29 mmol) to give the title compound as 
a solid (64 mg, 50 %). NMR spectrum (DMSO-d6) 1.75-2.00 (m, 1H), 2.00-2.20 (m, 1H), 
2.80 (d, 6H), 3.10 (m, 1H), 3.20-3.70 (m, 4H), 4.10 (d, 2H), 4.40 (m, 2H), 5.30 (s, 2H), 7.30- 
10 7.40 (m, 4H), 7.50-7.60 (m, 2H), 7.80-8.00 (m, 3H), 8.60 (d, 1H), 8.80 (s, 1H), 10.70 (br s, 

lHkMass spectrum MH^" 547. -. 

Example 84 

(^[3^Moro-4<pyri<ta-2-vlme^ 
yl]methoxy}quinazolin-4-amine 

15 The procedure described in Example 79 was repeated using 7/-[3-chloro-4-(pyridin-2- 

ylmemoxy)phenyl]-5-[(3iS)-pynraUdm-3-yh^^ (obtained as 

described in example 82, preparation of starting materials, 107 mg, 0.23 mmol), HATU (109 
mg, 0.29 mmol), and 2-methoxyacetic acid (22 ul, 0.29 mmol) to give the title compound as a 
solid (85 mg, 69 %). NMR spectrum (DMSO-d6) 1.70-2.00 (m, 1H), 2.00-2.20 (m, 1H), 2.90 

20 (m, 1H), 3.30 (s, 3H), 3.35-3.60 (m, 4H), 3.95 (d, 2H), 4.40 (m, 2H), 5.40 (s, 2H), 7.30 -7.50 
(m, 5H), 7,60 (d, 1H), 7.90 (m, 2H), 8.00 (t, 1H), 8.60 (d, 1H), 8.85 (s, 1H), 10.72 (br s, 1H); 
Mass spectrum MH 4 534. 
Example 85 

AT-[3-cUoro-4-(pyridin-2-vlmethoxy)phenyl]-5-({(2R)-4- 
25 [(dimethylamtoo)awtvl]monjholm-2-yl}methoxy)qumazolm-4-amine 

The procedure described in example 79 was repeated using 7/-[3-chloro-4-(pyridin-2- 
ylmethoxy)phenyl]-5-[(2i?)-morpholin-2-ylmemoxy]qiiinazolm^amine (100 mg, 0.21 
mmol), HATU (104 mg, 0.28 mmol), and^.J^dimelhylglycine (28 mg, 0.28 mmol) to give 
the title compound as a solid (48 mg, 41 %); NMR spectrum (DMSO-d6) 2.80 (s, 6H), 3.20 - 
30 3.80 (m, 4H), 3.90 - 4.20 (m, 4H), 4.40 (m, 2H), 4.60 (m, 1H), 5.30 (s, 2H), 7.20 - 7.40 (m, 
4H), 7.60 (d, 1H), 7.70 (t, 1H), 7.80 - 8.00 (m, 3H), 8.60 (d, 1H), 8.80 (s, 1H), 10.50-10.60 
(br s, 1H); Mass spectrum MH* 563 
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TheA^[3^Moro^(pyridin-2-ylmethoxy)phenyl]-5-[(2J?>moipholin-2- 
ylmethoxy] quinazolin-4-amine used as starting material was prepared as follows: 

Sodium hydride (60% dispersion in mineral oil, 1.01 g) was added to (2K>morpholin- 
2-ylmethanol ((obtained as described in Journal of Medicinal Chemistry 1998, 41(1 1), 1934- 
5 1942, 0.50 g) and AT-[3-chloro-4-(pyridm-2-ylmemoxy)phenyl]-5-fluoroquinazolm 
(1 .00 g) in DMA (20 ml) and the reaction heated at 1 10°C for 4 hours. The reaction was 
cooled, quenched with saturated NH4CI and filtered to give a solid. This was slurried in 
MeCN and stirred for 10 min. before filtration to give W-[3-cMoro-4-(pyridin-2- 
ylmemoxy)phenyl]-5-[(2J?)-morpholm^ as a yellow solid 

10 (585 mg, 46%). NMR spectrum (DMSO-d6) 2.50-2.80 (m, 3H), 2.90 (d, 1H), 3.60 (dt, 1H), 
3.80.(d,.lH),-4jQ0.{m,lH), 4.20 (MH),4.40 (d<UH), 5.30 (s, 2H), 7.10 (d,lH), 7.25-7.40 
(m, 3H), 7.60 (d, 2H), 7.70 (m, 2H), 7.90 (t, 1H), 8.00 (d, 1H), 8.50 (s, 1H), 8.60 (d, 1H), 
10.25 (br s, 1H); Mass spectrum MH* 478. 
Example 86 

15 2-((2i?)-2-{[(4-{[3-cUoro-4-(pyridin-2-ylmethoxy)phenyl]anim 
yl)oxy]methyl}morpholin-4-yI)-2-oxoethanol 

The procedure described in example 79 was repeated using JV-[3-chloro-4-(pyridin-2- 
ylmethoxy)phenyl]-5-[(2i?)-morpholin-2-yhnemoxy]quinazolm (obtained as 

described in example 85, preparation of starting materials, 100 mg, 0.21 mmol), HATU (104 
20 mg, 0.28 mmol), and glycolic acid (21 mg, 0.28 mmol) to give the title compound as a solid 
(32 mg, 29 %); NMR spectrum (DMSO-d6) 2.80 (m, 1H), 3.10 (m, 1H), 3.40 (m, 1H), 3.90 - 
4.40 (m, 6H), 4.50 (m, 1H), 4.60 (m, 1H), 5.30 (s, 2H), 7.10 (d, 1H), 7.30 (d, 1H), 7.40 (d, 
1H), 7.60 (d, 1H), 7.65 - 7.80 (m, 2H), 7.85 (t, 1H), 8.00 (d, 1H), 8.60 (m, 2H), 10.18 (br s, 
1 m-. Mass spectrum MH^ 536. 

25 Example 87 

2-((2^2-{[(4-{[3-CMoro-4<pyridta-2- 
yI)oxy]methyl}morpholin-4-yI)-2-oxoethanoltrifluoroacetate 

The procedure described in example 1 was repeated using glycolic acid and N-[3- 
cWoro-4-(pyri<im-2-ymiemoxy)phenyl]-5-[(2S)-morpholm^ 
30 but purifying the product by preparative HPLC, to give the title compound as a yellow solid in 
48% yield; NMR spectrum (DMSO-d6) 2.75 - 2.85 (m, 1H), 3.05 - 3.2 (m, 1H), 3.5 - 3.65 
(m, 1H), 3.75 - 3.9 (m, 2H), 4.0 - 4.2 (m, 3H), 4.25 - 4.4 (m, 2H), 4.55 - 4.7 (m, 1H), 5.3 (s, 
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2H), 7.35 - 7.5 (m, 4H), 7.55 - 7.7 (m, 2H), 7.85 - 8.05 (m, 3H), 8.6 (d, 1H), 8.9 (s, 1H); 11.8 
(br s. 1HT>: Mass spectrum MPT*" 536.5. 

The W-[3-chlorc^4^yridin-2-ylm^ 
ylmethoxyjquinazolin-4-amine used as starting material was prepared as described in example 
5 1 (preparation of starting materials) using (2S)-morpholin-2-ylmethanol (obtained as 
described in Journal of Medicinal Chemistry 1998, 41(11), 1934-1942) andJV-[3-chloro-4- 
(pyridin-2-ylmethoxy)phenyl]-5-fluoroquinazolin^amine as a solid in 46% yield; NMR 
spectrum (DMSO-d6) 1.47 (m, 1H), 1.69 (m, 2H), 1.86 (m, 1H), 2.85 (m, 2H), 3.53 (m, 1H), 
4.05 (dt, 1H), 4.31 (dd, 1H), 5.27 (s, 2H), 7.12 (d, 1H), 7.23 (d, 1H), 7.31 (d, 1H), 7.35 (dd, 
10 1H), 7.57 (d, 1H), 7.70 (t, 1H), 7.79 (dd, 1H), 7.86 (dt, 1H), 8.14 (d, 1H), 8.50 (s, 1H), 8.58 
rd. 1HY 10.55 flnLs..imi Mass spectrum MH* 478...- ...... 

Example 88 

^[3-CMoro-4Kpyridfo^ 

[(dimethylamino)acetyI]morpholin-2-ji}methoxy)quinazolm 

15 The procedure described in example 1 was repeated using N, 7V-dimethylglycine and 

AK3-cMoro-4Kpyridm-2-ylmethox 

amine (obtained as described in example 87, preparation of starting materials), but purifying 
the product by preparative HPLC, to give the title compound as a yellow solid in 38% yield; 
NMR spectrum (DMSO-d6) 2.8 (s, 6H), 3.15 - 3.3 (m, 1H), 3.45 - 3.75 (m, 2H), 3.9 - 4.0 (m, 
20 1H), 4.05 - 4.2 (m, 3H), 4.3 - 4.45 (m, 3H), 4.6 (dd, 1H), 5.3 (s, 2H), 7.3 - 7.45 (m, 4H), 7.55 
- 7.7 (m, 2H), 7.85 - 8.05 (m, 3H), 8.6 (d, 1H), 8.85 (s, 1H); 1 1.8 (br s, 1H); Mass spectrum 
MH* 563. 

Example 89 

2<(2£>2-{[(4-{[3<Moro^(i;MMazol^^ 
25 yl)oxy]methyl}piperidin-l-yI>-2-oxoettianol hydrochloride 

The procedure described in example 21 was repeated using 2-chloro-4-[(5-{[(25>l- 
glycoloylpiperidin-2-yl]methoxy}quinazolin^yl)amino]phenol. The product obtained after 
chromatography was treated with 1 equivalent of 1M hydrogen chloride in ether to give the 
title compound as a solid in 35% yield; NMR spectrum (DMSO-d6) 1.4-1.55 (m, 1H), 1.6 - 
30 1.8 (m, 4H), 1.8 - 1.95 (m, 1H), 3.15 - 3.3 (m, 2H), 3.95 (d, 1H), 4.05-4.15 (m, 1H), 4.3 - 
4.4 (m, 1H), 4.9 (d, 1H), 5.15 - 5.25 (m, 1H), 5.4 (s, 2H), 7.4 - 7.6 (m, 4H), 7.75 (s, 1H), 7.85 
(s, 1H), 8.0 (t, 1H), 8.8 (s, 1H); 9.2 (s, 1H), 10.7 (s, 1H); Mass spectrum MH* 540. 



WO 2005/026152 



169 



PCT/GB2004/003936 



The2K5Woro^[(5-{[(25>l-glycoloylpiperidin-2-yl]methoxy}quinazolin-4- 
yl)amino]phenol used as starting material was prepared as follows: 

The procedure described in example 21 (preparation of starting materials) was 
repeated using (25)-piperidin-2-ylmethanol (obtained as described for the R-antipode in 

5 example 7, preparation of starting materials) and 2-cMoro-4-[(5-fluoroq\nnazolin-4- 
yl)amino]phenol to give 2^hlorc>^({5-[(25>piperidm-2-ylmemoxy]quinazolin-4- 
yl}amino)phenol as a light brown solid in 55% yield; NMR spectrum (DMSO-d6) 1 .45 - 1 .85 
(m, 5H), 1 .95 - 2.05 (m, 1H), 2.85 - 3.0 (m, 1H), 3.35 (d, 1H), 3.7 - 3.8 (m, 1H), 4.45 - 4.55 
(m, 1H), 4.6 - 4.7 (m, 1H), 7.0 (d, 1H), 7.2 (d, 1H), 7.4 (d, 1H), 7.55 (dd, 1H), 7.75 (t, 1H), 

10 8.0 (d, 1H), 8.5 (s, 1H), 9.6 (br s, 2H), 10.1 (br s 1H). 

The procedure described in example 21 (preparation of starting materials) was 
repeated using glycolic acid and 2^oro^{5-[(2S)-piperidm-2-ylmemoxy]qumazolin-4- 
yl}amino)phenol, but purifying the product by column chromatography, eluting with 0-10% 
methanol in DCM, to give 2-chloro-4-[(5-{[(25)-l-glycoloylpiperidin-2- 
15 yl]memoxy}quihazolm-4-yl)amino]phenol as a yellow foam in 70% yield; MMT? spectrum 
(DMSO-d6) 1.35-1.5 (m, 1H), 1.6 - 1.75 (m, 4H), 1.8 - 1.95 (m, 1H), 3.1 - 3.2 (m, 2H), 3.9- 
4.15 (m, 2H), 4.6 - 4.7 (m, 2H), 5.1 - 5.2 (m, 1H), 6.95(d, 1H), 7.2 - 7.4 (m, 3H), 7.65 - 7.8 
(m, 2H), 8.4 (s, 1H), 9.6 (s, 1H); 10.0 (s, 1H). 

Example 90 

20 A^-[3-Chloro-4-(l r 3-thia2ol-4-ylmethoxy)pheriyl]-5-({(2S>l- 

[(dimedivlamino)acetyl]piperidln-2-yl}methoxy)qamazolm-4-anim 

The procedure described in example 21 was repeated using 2-chloro-4-[(5- { [(25> 1 - 
(W-dimemylglycyl)piperidm-2-yl]memoxy}qp^^ The product 

obtained after chromatography was treated with 1 equivalent of 1M hydrogen chloride in 
25 ether to give the title compound as a solid in 25% yield; NMR spectrum (DMSO-d6) 1 .4- 1 .55 
(m, 1H), 1.6 - 1.8 (m, 4H), 1.9-2.0 (m, 1H), 2.6 (s, 3H), 2.75 (s, 3H), 3.15-3.3 (m, 2H), 
3.95 (d, 1H), 4.05 - 4.15 (m, 1H), 4.3 - 4.4 (m, 1H), 4.9 (d, 1H), 5.15 - 5.25 (m, 1H), 5.4 (s, 
2H), 7.4-7.6 (m, 4H), 7.75 (s, 1H), 7.85 (s, 1H), 8.0 (t, 1H), 8.8 (s, 1H); 9.2 (s, 1H), 10.7 (s, 
1H); Mass spectrum 

30 The 2-chloro-4-[(5-{[(25)-l<iV'^-dimemylglycyl)piperidm-2-yl]memo^ 

4-yl)amino]phenol used as starting material was prepared as a solid in 25% yield using the 
procedure described in example 21 (preparation of starting materials), but starting from 
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cWoro-4-({5-[(2,S>piperidm-2-yhneta (obtained as 

described in example 89, preparation of starting materials) and purifying the product by 
column chromatography, eluting with 0-10% methanol in DCM; NMR spectrum (DMSO-d6) 
1.4-1.55 (m, IK), 1.6 - 1.8 (m, 4H), 1.85 - 1.95 (m, 1H), 3.5 - 3.6 (m, 1H), 3.8 - 3.9 (m, IK), 
5 4.0 - 4.15 (m, IK), 4.35 - 4.45 (m, 1H), 4.6 - 4.8 (m, 2H), 5.15 - 5.25 (m, IK), 6.95(d, IK), 
7.25 - 7.45 (m, 3H), 7.65 - 7.8 (m, 1H), 7.85 (s, 1H), 8.4 (s, IK), 9.6 (s, IK); 10.0 (s, IK). 

Example 91 

AT-[3-CMoii>^(pyridta-2-ylmetho^ 

ylacety0pyrroUdin-2-yl]methoxy}qmnazolto-4-amine hydrochloride 

10 A solution of 5-{[(2ii)-l-(cWoroacetyl)pyrroUdin-2-yl]metho 

(pyri<hn-2-ylmemoxy)phenyl]quina2olm-4-amine (200 mg), pyrroUdine (0.31 ml) and tetra-n- 
butylammonhim iodide (70 mg) in DMA (15 ml) was heated at 100°C for 2 hours. Volatile 
material was removed by evaporation and the residue was partitioned between DCM (10 mL) 
and water (5 mL). The organic phase was separated, washed with water (5 ml) and saturated 

1 5 sodium chloride solution (5 ml), and purified by chromatography, eluting with 0 - 5 % of 
10:1 methanol / aqueous ammonia (0.880) in DCM. The appropriate fractions were combined 
and concentrated, and the residue was treated with 1 equivalent of 1M hydrogen chloride in 
ether to give the title compound as a solid (73 mg); NMR spectrum (DMSO-d6) 1.2-1.3 (m, 
IK), 1.45 - 1.55 (m, IK), 1.7 - 2.05 (m, 6H), 2.9 - 3.0 (m, 2H), 3.1 - 3.2 (m, 2H), 3.25 - 3.45 

20 (m, 3H), 4.2 (s, 2H), 4.45 (t, IK), 4.55-4.65 (m, IK), 5.3 (s, 2H), 7.25 - 7.4 (m, 4H), 7.55 (d, 
2H), 7.8 - 7.95 (m, 3H), 8.55 (d, IK), 8.7 (s, IK); 10.1 (br s, IK), 10.8 (br s, 1H); Mass 
spectrum MET*" 573. 

The5-{[(2J?>l-(cMoroacetyl)pyrroh^ 
ylmemoxy)phenyl]quinazolm-4-amine used as starting material was obtained as follows: 

25 Chloroacetyl chloride (0.54 ml) was added to a solution of tf-[3-cMon>-4-(pyridin-2- 

ylmemoxy)phenyl]-5-[(2i?>pyrroUdm-2-ylmemoxy]quinazoto (3.0 g, obtained as 

described example 1, preparation of starting materials), and fl^diisopropylefoylamine (1.1 
ml) in DMF (60 ml) and the mature was stirred for 2 hours. Volatile material was removed 
by evaporation and the residue was triturated with water to give 5-{[(2K)-l- 

30 (cMoroac«tyl)pyrcoUdm-2-yl]me 

ylmemoxy)phenyl]quinazolm-4-amine(2.95 g>: NMR spectrum (DMSO-d6) 1.9-2.1 (m, 
4H), 3.5 - 3.6 (m, 2H), 4.2(dd, IK), 4.35 (s, 2H), 4.4 - 4.5 (m, 1H), 4.55 - 4.65 (m, IK), 5.3 



WO 2005/026152 



171 



PCT/GB2004/003936 



(s, 2H), 7.25 - 7.4 (m, 4H), 7.5 - 7.6 (m, 2H), 7.8 (t, 1H), 7.9 (t, 1H), 8.0 (d, 1H); 8.55 (s, 
1H), 8.6 (d, 1H), 10.25 (br s, lff>: Mass spectrum MH* 538.5. 
Example 92 

N-{3-methyl^[(6-methylpyridin-3-yl)oxy]phenylh5-{[(2JJ)-lKpywoUdin-l- 
5 yIacetyl)pyiroUdm-2-yl]meaioxy}quinazolin-4-amine 

Chloroacetyl chloride (46 |d, 0.62 mmol) was added dropwise to a ice-cooled solution 
of N' {3-memyl^[(6-memylpyridm-3-yl)oxy]phenyl}-5-[(2^)-pyiroUdin-2- 
ylmemoxy]<pkazolm-4-amine (240 mg, 0.54 mmol, Example 57 starting material) and 
diisopropylemylamine (108 ul, 0.62 mmol) in DCM (2 ml). The mixture was stirred at room 

10 temperature for 1 hour. Pyrrolidine (0.18 ml, 2.2 mmol) was added and the mixture was 
stirred at room temperature for 2 hours. After evaporation of the solvents to dryness, the 
residue was dissolved in DMSO, filtered and purified on an HPLC column (CI 8, 5 microns, 
19 mm diameter, 100 mm length) of a preparative HPLC-MS system eluting with a mixture of 
water and acetonitrile containing 2g/l of ammonium formate (gradient). Additional 

1 5 purification by chromatography on silica gel (eluant: 8% 7N ammonia-methanol in DCM) 
afforded the title compound as a white solid (1 12 mg, 37%); NMR spectrum (CDC1 3 ) 1.81 (m, 
4H), 2.20-2.00 (m, 4H), 2.29 (s, 3H), 2.53 (s, 3H), 2.64 (m, 2H), 2.69 (m, 2H), 3.26 (d, 1H), 
3.39 (d, 1H), 3.56 (m, 2H), 4.06 (t, 1H), 4.62 (m, 1H), 4.69 (m, 1H), 6.91 (d, 1H), 7.14-7.07 
(m, 3H), 7.47 (m, 2H), 7.64 (m, 2H), 8.27 (s, 1H), 8.62 (s, 1H), 9.81 (s br, 1H); Mass 

20 spectrum: MH* 553. 
Example 93 

2-[(2£>2K{[4K{3^Moro-4-[(6^me^ 
yl]oxy}methyI)pyrrolidin-l-)^l-2-oxoethanol 

The procedure from example 57 was repeated using iV-{3-chloro-4-[(6-methylpyridin- 
25 3-yl)oxy]phenyl}-5-[(2K)-p)rroUd^ (200 mg, 0.45 mmol) 

and acetoxyacetyl chloride to give the title compound (102 mg, 43%); NMR spectrum 
(CDCI3) 2.2-2.1 (m, 4H), 2.55 (s, 3H), 3.27 (m, 1H), 3.46-3.37 (m, 2H), 4.17-4.07 (m, 3H), 
4.54 (m, 1H), 4.78 (m, 1H), 7.00 (m, 2H), 7.12 (d, 1H), 7.20 (d, 1H), 7.54 (m, 2H), 7.66 (m, 
1H), 7.97 (s, 1H), 8.31 (s, 1H), 8.64 (s, 1H), 9.93 (sbr, 1H); Mass spectrum: MH* 520. 
30 The i\r-{3-cWoro-4-[(6-memylpyridm-3-yl)oxy]phenyl}-5-[(2i?>pyrroUdm^ 

yhiiemoxy]q^inazolm^amine was made from 5-hydroxy-2-methylpyridine, 3-chloro-4- 
fluoro-l-nitrobenzene, 4-chloro-5-fluoroquinazoline and (i?>2-pyrrohdinemethanol using a 
similar procedure as the one described in example 57 starting material: 



WO 2005/026152 



172 



PCT/GB2004/003936 



5^2^hloro-^nitrophenoxy)-2-methylpyridine (4.5 g, 93%); Mass spectrum: MH* 

265. 

3^hloro^[(6-methylpyridin-3-yl)oxy]aniliiie (1.33 g, 100%); Mass spectrum : MH + 
235. The reaction was carried out in ethanol in the presence of platinum oxide instead of 
5 palladium on charcoal. 

N-{3-cWoro-4-[(6-methylpyri^ (1 .83 

g, 94%); Mass spectrum: MH* 381. 

i\T-{3-chloro-4-[(6-methylp^^ 
ylmethoxy]quinazolin-4-amine (720 mg, 64%); Mass spectrum : MH* 462. 
10 Example 94 

2-[(2£)-2-({[4-({3-cMoro-4-[(6-metl^ 

yl] oxy } methyl)pyrrolidin-l-yl] -2-oxoethanol 

The procedure from example 57 was repeated using {3^Moro-44(6-methylpyridin- 
3-yl)oxy]phenyl}-5-[(25)-py^x>^dtin-2-yl^ (200 mg, 0.45 mmol) 
1 5 and acetoxyacetyl chloride to give the title compound (112 mg, 47%); NMR spectrum 
(CDC1 3 ) 2.2-2.1 (m, 4H), 2.55 (s, 3H), 3.27 (m, 1H), 3.46-3.37 (m, 2H), 4.17-4.07 (m, 3H), 
4.54 (m, 1H), 4.78 (m, 1H), 7.00 (m, 2H), 7.12 (d, 1H), 7.20 (d, 1H), 7.54 (m, 2H), 7.66 (m, 
1H), 7.97 (s, 1H), 8.31 (s, 1H), 8.64 (s, 1H), 9.93 (s br, 1H); Mass spectrum : MH* 520. 

The^-{3-cMoro-4-[(6-methylpyridin-3-yl)oxy]phenyl}-5-[(2^ 
20 ylmethoxy] quinazolin-4-amine was made from N- {3-chloro-4-[(6-methylpyridin-3- 
yl)oxy]phenyl}-5-fluoroquinazolin-4-amine and (S)-2-pyirolidinemethanol following 
procedure of Example 57 starting material: 

N- {3-cUoro-4-[(6-methyl^ 
ylmethoxy]quinazolin-4-amine (690 mg, 65%); Mass spectrum: MIT 1 " 462. 
25 Example 95 

2^(2fl)-2^I(4-{[3-chIoro-4-(py^ 

yl)oxy] methyl}pyrrolidin-l-yl)-2-oxoethanol 

The procedure from example 57 was repeated using AT-[3-chloro-4-(pyridin-3- 
yloxy)phenyl]-5-[(2/?)-pyrroUdin-2-ylme4oxy]quinazolin-4-amm (200 mg, 0.45 mmol) and 
30 acetoxyacetyl chloride to give the title confound (1 13 mg, 49%); NMR spectrum (CDCI3) 
2.3-2.1 (m, 4H), 3.46-3.37 (m, 2H), 4.15-4.05 (m, 3H), 4.53 (m, 1H), 4.79 (m, 1H), 6.99 (m, 
1H), 7.09 (m, 1H), 7.29 (s, 2H ); 7.50 (d, 1H), 7.67-7.58 (m, 2H), 8.03 (s, 1H), 8.36 (s, 1H), 
8.41 (s, 1H), 8.65 (s, 1H), 10.0 (s br, 1H); Mass spectrum: MH* 506. 
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The JV-[3^hloro^(pyri<fo^ 
ylmethoxy]cpiinazolin-4-amine was made from 3 -hydroxypyridine, 3-chloro-4-fluoro-l- 
nitrobenzene, 4-chloro-5-fluoroquinazoline and (i?)-2-pyrrolidinemethanol using a similar 
procedure as the one described in example 57 starting material: 
5 3«(2-chloro-4-nitrophenoxy)pyridine (4.8 g, 85%); Mass spectrum : MH* 25 1 . 

3"Chloro-4-(pyridin-3-yloxy)aniline (2.28 g, 58%); Mass spectrum : Mtt 235. The 
reaction was carried out in ethanol in the presence of platinum oxide instead of palladium on 
charcoal and after work-up, the residue was purified by chromatography on silica gel (eluant 
5% methanol in DCM). 

1 0 fl:[3<Uoro-4-(pyridin-3-ylo^^ (1.7 g, 81 %); 

Mass.spectrum: .MIlLl&7. J... - - - • - ..-».-, .. 

A^3^MorcHHpyndm-3-yloxy)pte 
amine; Mass spectrum : MH* 448. 
Example 96 

1 5 2K(2S>2-{[(4-{[3^Moro-4^yridin-3-yloxy)phenyl]amino 
yI)oxy]mefliyl}pyrroIidin-l-ji)-2-oxoethanol 

The procedure from example 57 was repeated using JST-[3-cMoro-4-(pyridin-3- 
yloxy)phenyl]-5-[(2S)-pyrroUdm^ (200 mg, 0.45 mmol) and 

acetoxyacetyl chloride to give the title compound (113 mg, 49%); NMR spectrum (CDCI3) 
20 2.3-2.1 (m, 4H), 3.46-3.37 (m, 2H), 4.15-4.05 (m, 3H), 4.53 (m, 1H), 4.79 (m, 1H), 6.99 (m, 
1H), 7.09 (m, 1H), 7.29 (s, 2H ); 7.50 (d, 1H), 7.67-7.58 (m, 2H), 8.03 (s, 1H), 8.36 (s, 1H), 
8.41 (s, 1H), 8.65 (s, 1H), 10.0 (s br, 1H); Mass spectrum : MH* 506. 

The#-[3-cMoro-4-(pyridinO^^ 
ylmethoxy]quinazolin-4-amine was made fromiV'-[3-chloro-4-(pyridin-3-yloxy)phenyl]-5- 
25 fluoroquinazolin-4-amine and (5)-2-pyrrohdinemethanol following procedure of Example 57 
starting material: 

tf- {3-cMoro-4-[(6-methy^^ 
ylmethoxy]quinazolin-4-amine (448 mg, 61%); Mass spectrum : MH* 462. 
Example 97 
30 2-[(31?HK{[4K{3-methyl-4-[(^ 

yl]oxy}methyl)moiphoIin-4-yI]-2-oxoethanol 

The procedure from example 57 was repeated using iV-{3-methyl-4-[(6-methylpyridin- 
3-yl)oxy]phenyl}-5-[(3£>moipholin-3-^ mg, 0.57 mmol) 
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and acetoxyacetyl chloride to give the title compound (70 mg, 24%); NMR spectrum (CDCI3) 
2.29 (s, 3H), 2.53 (s, 3H), 3.14 (s br, 1H), 3.25 (d, 1H), 3.57-3.49 (m, 2H), 3.85-3.78 (m, 2H), 
4.06 (dd, 1H), 4.20 (m, 2H), 4.43 (m, 1H), 4.59 (m, 1H), 5.03 (m, 1H), 6.91 (d, 1H), 6.96 (d, 
1H), 7.09 (d, 1H), 7.17 (m, 1H), 7.34 (m, 1H), 7.49 (m, 2H), 7.65 (t, 1H), 8.28 (s, 1H), 8.57 
5 (s, 1H), 9.43 (s br, 1H); Massjpectxum MH* 516. 
The N- {3-methyl-44(6-methylpyric^ 
ylmethoxy]quinazolin-4-amine used as starting material was made from 5-fluoro-A^{3- 
methyl-4-[(6-methylpyridin-3-yl)oxy]phe^^^ and (3S>morpholin-3- 

ylmethanol (/. Chem. Soc. Perkin Trans. 1, 2577-2580 (1985)) according to procedure from 
10 example 57 starting material: 

J^{3-methyL^^ 

ylmethoxy]qpinazolin-4-amine (320 mg, 50%); Mass spectrum : NOT*" 548. 
Example 98 

2^(3J?)-3-{[(4-{[3-CMoro-4^^ 
15 yl)oxy]methyl}morpholin-4-yl)-2-oxoethanoI 

The procedure from example 57 was repeated using iV-[3-chloro-4-(pyridin-2- 

ylmethoxy)phenyl]-5-[(3/?)-mo^ (250 mg, 0.52 

mmol) and acetoxyacetyl chloride to give the title compound (55 mg, 20%); NMR spectrum 

(CDCI3) 3.17 (m, 1H), 3.25 (d, 1H), 3.55 (m, 2H), 3.80 (m, 2H), 4.08 (dd, 1H), 4.20 (m, 2H), 
20 4.41 (m, 1H), 4.59 (t, 1H), 5.01 (m, 1H), 5.30 (s, 2H), 6.95 (d, 1H), 7.03 (d, 1H), 7.25 (m, 

1H), 7.39 (dd, 1H), 7.51 (d, 1H), 7.70-7.63 (m, 3H), 7.75 (m, 1H), 8.56 (s, 1H), 8.59 (d, 1H), 

9.43 (s br, 1H); Mass spectrum : MH* 536. 

Theiy-[3-chloro-4-(pyridin-2-ylme&^ 

ylmethoxy]quiaazolin-4-amine used as starting material was made from JV-[3-chloro-4- 
25 ^yridin-2-ylmethoxy)phenyl]-5-fluoroquinazolin-4-amine and (3iS)-morpholin-3-ylmethanol 

(J. Chem. Soc. Perkin Trans. 1, 2577-2580 (1985)) according to procedure from example 57 

starting material: 

7V-[3-chloro-4^yridin-2-ylmethox 

ylmethoxy]quinazolin-4-amine (396 mg, 63%); Mass spectrum: MH* 478. 
30 Example 99 

2-[(21?)-2-({[4^{3-methyl^[(6-^ 

yI]oxy}methyl)piperidin-l-yl]-2-oxoethanol 
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The procedure from Example 1 was repeated using A^- {3-methyl-4-[(6-methylpyridin- 
3-yl)oxy]phenyl}-5-[(2£)-piperi^ (200 mg, 0.45 mmol) 

except that after evaporation of the solvents, the residue was injected on an HPLC column 
(CI 8, 5 microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS system eluting 
5 with a mixture of water and acetonitrile containing 2g/l of ammonium formate (gradient) to 
give the title compound (115 mg, 51%); NMR Spectrum (DMSC-d* and CF 3 C0 2 D) 1.45 (m, 
1H), 1.68 (m, 4H), 1.87 (m, 1H), 2.28 (s, 3H), 2.71 (s, 3H), 3.24 (m, 1H), 3.56 (m, 1H), 3.94 
(m, 1H), 4.1 1 (m, 1H), 4.92 (t, 1H), 5.28 (m, 1H), 7.21 (d, 1H), 7.44 (d, 1H), 7.7-7.5 (m, 3H), 
7.94 (d, 1H), 8.11-8.04 (m, 2H), 8.72 (s, 1H), 8.85 (s, 1H); Mass spectrum: MH + 514. 

10 

Thei^{3-memyl-4-[.(6rmethylpyridm-l-yl)oxy]phenyl^ 

ylmethoxy]quinazolin-4-amine used as starting material was made from 5-fluoro-Jv"-{3- 
memyl^[(6-memylpyridm-3-yl)o^ and (2/?>piperidin-2- 

ylmethanol according to procedure from example 57 starting material: 
15 A^{3-memyl-4-[(6-memylpyridm-3-yl)oxy]phenyl}-5-[(2^)-piperio^m-2- 
ylmemoxy]quinazolm-4-arnine (415 mg, 73%); Mass spectrum: MH* 456. 
Example 100 

2- [(2S)-2-({[4-({3-memyl-4-[(6-merayfe^ 

. yl}oxy}methyi)piperidin-l-yi]-2-oxoeraanol 

20 The procedure from Example 1 was repeated using N- {3-memyl-4-[(6-memylpyridin- 

3- yl)oxy]phenyl}-5-[(2S>piperidm-2-yhnemoxy]quinazolm-4-amm (200 mg, 0.45 mmol) 
except mat after evaporation of the solvents, the residue was injected on an HPLC column 
(C18, 5 microns, 19 mm diameter, 100 mm length) of a preparative HPLC-MS system eluting 
with a mixture of water and acetonitrile containing 2g/l of ammonium formate (gradient) to 

25 give the title compound (100 mg, 45%); NMR Spectrum : (DMSOds and CF 3 C0 2 D) 1 .45 (m, 
1H), 1.68 (m, 4H), 1.87 (m, 1H), 2.28 (s, 3H), 2.71 (s, 3H), 3.24 (m, 1H), 3.56 (m, 1H), 3.94 
(m, 1H), 4.11 (m, 1H), 4.92 (t, 1H), 5.28 (m, 1H), 7.21 (d, 1H), 7.44 (d, 1H), 7.7-7.5 (m, 3H), 
7.94 (d, 1H), 8.1 1-8.04 (m, 2H), 8.72 (s, 1H), 8.85 (s, 1H); Mass spectrum: MH* 514. 
TheJ^{3-memyl-4-[(6-memylpyridm-3-yl)oxy]phenyl}-5-[(25>piperi^ 

30 ylmethoxy]quinazolin-4-amine used as starting material was made from 5-fluoro-AT- {3- 
memyl-4-[(6-memylpyriom-3-yl)oxy]phenyl}quma2olm-4-am^ and (26>piperidin-2- 
ylmethanol according to procedure from example 57 starting material: 
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{3-me%M-[(6-meth^ 
ylmethoxy]quinazolin-4-amine (391 mg, 52%); Mass spectrum : MH* 456. 

Example 101 

2-[(2i?H-methyl-2-({[4K{3-methyM^(6-methylpyri(to^ 

5 yI)oxy]phenyl}amino)quinazolin-5-yl]oxy}me 

A mixture of #-{3-methyl^[(6-me%lpyri^ 
methylpiperazin-2-yl]methoxy}quinazolm^amine (200 mg, 0.43 mmol), glycolic acid (36 
mg, 0.47 mmol), diisopropylethylamine (0.22 ml, L28 mmol) and HATU (179 mg, 0.47 
mmol) in DMF (2 ml) was stirred at room temperature for 16 hours. More HATU (36 mg) and 

10 glycolic acid (8 mg) were added. The mixture was stirred for 1 6 hours more. After 

evaporation of the solvents under high vacuum, the. residue was taken in dichloromethane. 
The resulting solution was washed with saturated aqueous ammonium chloride, saturated 
aqueous sodium bicarbonate, dried over magnesium sulfate. After evaporation of the solvents, 
the residue was purified by chromatography on silica gel (eluant 4% to 7% 7N ammonia - 

15 methanol in dichloromethane) to give the title compound (132 mg, 60%) as a beige solid; 
NMR spectrum (CDC1 3 ) 2.03 (m, 1H), 2.23 (s, 3H), 2.28 (m, 1H), 2.30 (s, 3H), 2.54 (s, 3H), 
2.77 (m, 1H), 3.01 (m, 1H), 3.15 (m, 1H), 3.34 (m, 1H), 3.47 (m, 1H), 4.07 (dd, 1H), 4.20 (dd, 
1H), 4.37 (dd, 1H), 4.62 (m, 1H), 5.20 (m, 1H), 6.92 (d, 1H), 6.97 (d, 1H), 7.10 (d, 1H), 7.18 
(m, 1H), 7.32 (m, 1H), 7.45 (s, 1H), 7.52 (m, 1H), 7.65 (m, 1H), 8.29 (s, 1H), 8.56 (s, 1H), 

20 9.62 (s br, 1H); Mass spectrum : Mtt 529. 
The ^{3-methyl^[(6-methy^^ 
2-yl]methoxy} quinazolin-4-amine used as starting material was made from 5-fluoro-JV-{3- 
methyl^[(6-methylpyridin-3-yl)oxy]p^ and [(2£>4- 

methylpiperazm-2-yl]methanol (Example 36 starting material) according to procedure from 

25 Example 57 starting material: 
#-{3-methyM-[(6-^^^ 
yl]methoxy}quinazolin-4-amine (536 mg, 33%); Mass spectrum : MH* 471 . 



WO 2005/026152 PCT/GB2004/003936 

177 

Claims 

1 . A quinazoline derivative of the Formula I: 




5 wherein: 

R 1 is selected from hydrogen, hydroxy, (l-6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyl-(l -6C)alkoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 
substituent are optionally separated by the insertion into the chain of a group selected from O, 
10 S, SO, SO* N(R 3 ), CO, CON(R 3 ), N^CO, S0 2 N(R 3 ) and N(R 3 )S02, wherein R 3 is 
hydrogen or (l-6Qalkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, sulfamoyl, oxo, thioxo, 
15 (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 
di-[(l-6Qalkyl]amino, (l-oQalkoxycarbonyl, N-(l-6C)aDcylcarbamoyl, 
l^N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l -6QalkylK2-6Qalkanoylamino, N-(l -6C)alkylsulfamoyl, 
JiN-di-[(l -6Qalkyl]sulfamoyl, ^6C)alkanesulfonylarruno and 
20 N<l-6C)alkyl-(l-6Qalkanesulfonylamino; 

Y is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy, (2-4C)alkenyl and 
(2-4C)alkynyl; 

a is 0, 1,2 or 3 or 4; 



WO 2005/026152 



178 



PCT/GB2004/003936 



each R 2 , which may be the same or different, is selected from halogeno, (l-4C)alkyl, 
(l-4Qalkoxy, (2-4C)alkenyl and (2-4C)alkynyl; 

X 2 is a direct bond or is selected from 0, S, OC(R 4 ) 2 , SC&h, SO, S0 2 , N(R 4 ), CO 
and N(R 4 )C(R")2 wherein each R 4 is, which may be the same or different, is selected from 
5 hydrogen or (l-6C)alkyl, and Q 2 is aryl or heteroaryl, 

and wherein Q 2 optionally bears one or more substituents (for example 1 , 2 or 3), 
which may be the same or different, selected from halogeno, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, sulfamoyl, formyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
10 (l-6C)alkylsulfonyl, (l-6C9alkylamino, di-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, 
N<l-6C)alkyicaAWo^ 

(2-6C)alkanoyloxy, (2^6C)alkanoylamino, N<l-6QalkyH2-6C)albmoylarnino, (3- 
6C)alkenoylamino, H<l-6C)alkyl<3-6Qalkenoylammo, (3-6C)alkynoylamino, N.-0- 
6C)alkyK3-6C)aIkynoylamino, N-(l-6C)alkylsulfamoyl, N^N-di-[(l-6C)alkyl]sulfamoyl, 
15 (l-6Qalkanesulfonylamino, ^l-6QalkyKl-6C)alkanesulfonylamino, and a group of the 
formula: 
-X^R 5 

wherein X 4 is a direct bond or is selected from O, CO and NCR 6 ), wherein R 6 is 
hydrogen or (l-6Qalkyl, and R 5 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, carboxy-(l- 
20 6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 
(l-6Qalkylammo<l^Qalkyl,NJi^-K^^ 

(2-6Qalkanoylamino-(l-6C)alkyl, N<l^C)alkyH2-6C)atooylamino-(l-6C)alkyl, 

(l-6Qalkoxycarbonylammo-(l-6C)alkyl,carbamoyKl-6C)alkyl, 

N-(l-6C)a]kylcaibamoyl-(l -6C)alkyl, NJ£-di-[(l-6C)alkyl]carbamoyl-(l-6Qalkyl, 
25 sulfamoyl(l-6C)alkyl, N^l-6Qalkylsulfamoyl(l-6C)alkyl, N,N 

di-(l-6C)alkylsulfamoyl(l-6C)alkyl, (2-6Qalkanoyl-(l-6C)alkyl, (2-6C)alkanoyloxy-(l- 

6Qalkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within -X^Q 2 optionally bears on each said CH 2 

or CH 3 one or more (for example 1, 2, or 3) halogeno or (l-6C)alkyl substituents or a 
30 substituent selected from hydroxy, cyano, amino, (l-4C)alkoxy, (1 ^Qalkylamino and di-[(l- 

4C)alkyl]amino; 
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X 1 is a direct bond or C(K\ wherein each R 7 , which may be the same or 
different, is selected from hydrogen and (l-4C)alkyl; 

ring Q 1 is a 4, 5, 6 or 7 membered saturated or partially unsaturated heterocyclyl 
group con tainin g 1 nitrogen heteroatom and optionally 1 or 2 additional heteroatoms selected 
5 from 0, S and N, and which ring is linked to the group X 1 by a ring carbon; 

X 3 is a group of the formula: 

.(CR 8 rV(Q 3 MCR 10 r u V 

wherein m is 0 or l,pis0, 1,2,3 or 4 and q is 0, 1,2, 3 or 4, 

each of R 8 , R 9 , R 10 and R 11 , which may be the same or different, is selected from 
10 hydrogen and (l-6C)alkyt and*- - " ........ 

Q 3 is selected from (3-7C)cycloalkylene and (3-7C)cycloalkenylene; 

Z is selected from hydroxy, amino, (l-6C)alkylamino, di-[(l-6Qalkyl]amino, (1- 
6C)aIkoxy, (l-6Qalkylsulfonyl, (l^Qalkanesulfonylamino, 
NKl^Qalkyl-(l-6C)alkanesulfonylamino, and a group of the formula: 

15 Q 4 -X 5 - 

wherein X 5 is a direct bond or is selected from O, N(R 12 ), S0 2 and SC^NCR 12 ), 
wherein R 12 is hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, 
(3-7C)cycloalkyKl-4C)alkyl, (3-7C)cycloa]kenyl, (3-7C)cycloaIkenyl-(l-4C)alkyl, 
heterocyclyl or heterocyclyl-(l-4C)alkyl, 

20 provided that when X 5 is a direct bond, Q 4 is heterocyclyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl, 
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a Z substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, 
S0 2 , N(R 13 ), CO, -C=0 and -OC- wherein R 13 is hydrogen or (l-6C)alkyl, 

25 and wherein and wherein any CH 2 or CH 3 group within any Z, X 1 or X 3 group, other 

than a CH 2 group within a heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group 
one or more halogeno or (l-6Qalkyl substituents or a substituent selected from hydroxy, 
cyano, amino, carboxy, carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6Qalkynyl, (l«6C)alkoxy, 
(l-6C)alkylthio, (l-6Qalkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, 

30 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]caibamoyl, 
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(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6Qalkanoylamino, 
NKl-6C)alkyK2-6C)alkanoylamino, N-(l-6Qalkylsul£nnoyl, 
KN^-[(l-6C)alkyl1siilfamoyl, (1 -6C)alkanesulfonylamino and 
N-<1 -6C)alkyl-(l ^C)alkanesulfonylamino, 

5 and wherein any heterocyclyl group represented by Q 1 or within a Z substituent 

optionally bears one or more (for example 1 , 2 or 3) substituents, which may be the same or 
different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, 
mercapto, (l-6C)alkyl, (2-6C)aBcenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6Qalkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

10 (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a group of the formula: 

' -X<-R 14 " ~" " ~ ' ~ 

wherein X 6 is a direct bond or is selected from O, CO, S0 2 and N(R 15 ), wherein R 15 is 
hydrogen or (l-4C)alkyl, and R 14 is halogeno-(l-4Qalkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy<l-4C)alkyl, cyano-(l-4C)alkyl, amino<l-4C)alkyL, 
1 5 NKl^)alkylamino-(l-4C)alkyl and N^-di-[(MQalkyl]amino-(l-4C)alkyl, 

and wherein any heterocyclyl group represented by Q 1 or within a Z substituent 
optionally bears 1 or 2 oxo or thioxo substituents; 

or a phannaceutically acceptable salt thereof. 

20 2. A quinazoline derivative of the Formula I as defined in claim 1 , wherein R 1 is selected 
from hydrogen, hydroxy, (l-6C)alkoxy, (3-7C)cycloalkyl-oxy and 
(3-7C)cycloalkyl-(l-6C)alkoxy, and wherein any CH 2 or CH 3 group within a R 1 substituent 
optionally bears on each said CH2 or CH3 group one or more fluoro or chloro substituents, or a 
substituent selected from hydroxy, amino, (l-4C)alkoxy, (l-4C)alkylamino and 

25 di-[(l-4C)alkyl]amino. 

3. A quinazoline derivative of the Formula I as defined in claim 1 or claim 2, wherein R 1 
is selected from hydrogen, methoxy, ethoxy, propyloxy, isopropyloxy, cyclopropylmethoxy, 
2-hydroxyethoxy, 2-fluoroethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 2,2-difluoroethoxy and 
30 2,2>trifluoroethoxy. 
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4. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 3, 
wherein R 1 is hydrogen. 

5. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 4, 
5 wherein Y is selected fromhalogeno, (MQalkyl, (l-4Qalkoxy, (2-4C)alkenyl and (2- 

4C)alkynyl. 

6. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 5, 
wherein Y is selected from halogeno and (l-4C)alkyl. 

10 

7. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 6, 
wherein Y is selected from chloro and methyl. 

8. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 7, 
15 wherein a is 0. 

9. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 8, 
wherein X 2 is selected from O, S and OC(R 4 )2 wherein each R 4 is, independently, hydrogen 
(l-4QalkyL 

20 

10. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 9, 
wherein X 2 is selected from O, S and OCH 2 . 

11. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 10, 
25 wherein X 2 is O. 

12. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 10, 
wherein X 2 is OCH 2 . 
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13. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 12, 
wherein Q 2 is selected from phenyl and a 5- or 6-membered monocyclic heteroaryl ring, 
which ring contains 1, 2 or 3 heteroatoms independently selected from oxygen, nitrogen and 
sulfur, 

5 and wherein Q 2 optionally bears one or more substituents, which may be the same or 

different, selected from halogeno, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
sulfemoyl, formyl mercapto, (l-6C)alkyl, (2-8Qalkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
(2-6C)alkenyloxy, (2-6Qalkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulfinyl, 
(l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6Qalkyl]amino, (l-6Qalkoxycarbonyl, 

10 N^l-6Qalkylcarbamoyl,NJi^ (2-6C)alkanoyl, 

(2-6C)alkanoyloxy, (2-6e)alktooylammd,N<l^ (3- 
6C)alkenoylamino, N-(l-6C)alkyH3-6Qalkenoylamino, (3-6Qalkynoylamino, N-(l- 
6C)alkyl-(3«6C)alkynoylainino, N-(l -6C)alkylsulfamoyl, N,N-di-[(l-6C)alkyl]sulfamoyl, 
(l-6C)alkanesulfonylamino, N^l-6C)all^l-(l-6Qalkanesidfonylamino, and a group of the 

15 formula: 

-X*-R 5 

wherein X 4 is a direct bond or is selected from O, CO and NCR 6 ), wherein R 6 is 
hydrogen or (l-6C)alkyl, and R 5 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, carboxy-(l- 
6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, N- 

20 (l-6C)alfylamincKl^C)^ 

(2-6C)alkanoylamino-(l-6C)alkyl, N-(l-6C)alkyl-(2-6Qalkanoylamino^l^C)alkyl, 
(l-6Qalkoxycarbonylamino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N^-di-[(l-6Qalkyl]c^amoyKl-6C)alkyl, 
sulfamoyl(l-6C)alkyl, N-(l-6C)alkylsulfemoyl(l-6C)alkyl, N,N 

25 di-(l-6C)alkylsulfemoyl(l-6C)alkyl, (2-6Qalkanoyl-(l-6C)alkyl, (2-6Qalkanoyloxy-(l- 
6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH 2 or CH3 group within Q 2 optionally bears on each said CH 2 or 
CH 3 one or more halogeno or (l-6Qalkyl substituents or a substituent selected from hydroxy, 
cyano, amino, (l-4C)alkoxy, (l-4C)alkylamino and di-[(l-4C)alkyl]amino. 
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14. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 13, 
wherein Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1,3-thiazolyl, lH-imidazolyl, 1H- 
pyrazolyl, 1,3-oxazolyl and isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents, which may be the same or 
5 different, as defined in claim 13. 

15. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 14, 
wherein Q 2 is selected from phenyl, pyridyl, pyrazinyl, 1 ,3-thiazolyl and isoxazolyl, 

and wherein Q 2 optionally bears one or more substituents, which may be the same or 
10 different, as defined in claim 1 3 .... 

16. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 15, 
wherein Q 2 is selected from phenyl, 2-pyridyl, 3-pyridyl, 2-pyrazinyl, l,3-thiazol-2-yl, 1,3- 
thiazol-4-yl, l,3-tmazol-5-yl and 3-isoxazolyl, 

1 5 and wherein Q 2 optionally bears one or more substituents, which may be the same or 

different, as hereinbefore defined in claim 13. 

17. A quinazoline derivative of the Formula I as defined in any one of claims 13 to 16, 
wherein Q 2 optionally bears one or more substituents, which may be the same or different, 

20 selected from halogeno, hydroxy, cyano, carboxy, nitro, amino, (l-4C)alkyl, (l-4C)alkoxy, 
(2-4C)alkenyl, (2-4Qalkynyl, (l-4C)aIkylthio, (l-4C)alkylsulfinyl, (l-4C)alkylsulfonyl, (2- 
4Qalkanoyl, N-(l-4C)alkylamino, N» N-m-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
caroamoyl N-(l-4Qalkylcarbam^^ 

(2^)alkanoylamino, N-(l-4Qalkyl-(2^)alkanoylamino, halogeno-(l-4Qalkyl, hydroxy- 
25 (l-4C)alkyl, (MQalkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l- 
4C)alkyl, N<l-4C)alkylamino-(l-4C)alkyl and^N-di-[(l-4C)alkyl]amino-(l-4C)alkyL 

18. A quinazoline derivative of the Formula I as defined in any one of claims 13 to 16, 
wherein Q 2 optionally bears one or more substituents, which may be the same or different, 

30 selected from fluoro, chloro, bromo, hydroxy, carboxy, cyano, nitro, amino, methyl, ethyl, 
isopropyl, methoxy, ethoxy, vinyl, allyl, ethynyl, 2-propynyl, methylthio, methylsulfinyl, 
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methylsulfonyl acetyl, propionyl methylamino, ethylamino, N,N-<iimemylanuno, N,N- 
diemylamino, N-methyl-N-ethylamino methoxycarbonyl, ethoxycarbonyl, carbamoyl, N- 
methylcarbamoyl, N^-dimethylcarbamoyl, acetoxy, acetamido, fluoromethyl, 2-fluoroelhyl, 
chloromethyl, 2-chloroethyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2- 

5 methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 2-carboxymethyl, aminomethyl, 
methylaminomethyl, ethylaminomethyl, N,N-dimethylaminometbyl, N,N- 
diethylaminometbyl, N-methyl-N-ethylaminometbyl, 2-aminoethyl, 2-(metbylamino)ethyl, 2- 
(ethylamino)ethyl, 2-(N,N-dimemylammo)ethyl, 2.(N^-dietbylammo)emyl, 2-(N-melhyl-N- 
etbylamino)ethyl, carbamoylmethyl, N-metbylcarbamoylmetbyl and N,N- 

10 dimetbylcarbamoybnetbyl. 

19. A quinazoline derivative of the Formula I as defined in any one of claims 13 to 16, 
wherein Q 2 optionally bears 1, 2, or 3 substituents, which maybe the same or different, 
selected from fluoro, chloro, hydroxy, cyano, nitro, (l-4C)alkyl and (l-4C)alkoxy. 



15 



20. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 19, 
wherein Q 2 is selected from 2-fluorophenyU 3-fluorophenyl, 2-pyridyl, 3-pyridyl, 6- 
methylpyrid-2-yl, 6-methylpyrid-3-yl, 2.pyrazinyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 1,3- 
thiazol-5-yl and 5-methyl-3-isoxazolyl. 

20 

21. A qxiinazoline derivative of the Formula I as defined in any one of claims 1 to 20, 
wherein the group-X 2 -Q 2 is selected from pyrid-2-ylmethoxy, l,3-tMazol-4-ylmethoxy, (5- 
methyUsoxazol-3-yl)methoxy, l,3-tUazol-5-ylmemoxy,pvrazin-2-ylmethoxy, (6- 
methylpyrid-2-yl)melhoxy, (2-fluorobenzyI)oxy, (3-fluorobenzyl)oxy, (6-methylpyrid-3- 

25 yl)oxy, l,3-thiazol-2-ylmethoxy and pyrid-3-yloxy. 

22. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 21, 
wherein X 1 is selected from a direct bond and C(R 7 ) 2 , wherein each R 7 , which may be the 
same or different, is selected from hydrogen and methyl. 

30 
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23. A quinazoline derivative of the Foratula I as defined in any one of claims 1 to 22, 
wherein X 1 is selected from a direct bond, CH 2 and CH(CH 3 ). 

24. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 23, 
5 wherein Q 1 is a 5 or 6 membered saturated heterocyclyl group containing 1 nitrogen 

heteroatom and optionally 1 or 2 additional heteroatoms independently selected from oxygen, 
nitrogen and sulfur, and which ring is linked to the group X 1 by a ring carbon. 

25. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 24, 
10 wherein Q. 1 is selected from azetidinyl, pyrrohdinyl, piperidinyl, homopiperidinyl, 

piperazinyl, morpholinyl and thiomorpholinyl, 

and wherein Q 1 is linked to the group X'-O by a ring carbon atom, 
and wherein Q J optionally bears one or more substituents, which may be the same or 
different, selected from halogeno, trifiuoromethyl, hydroxy, carbamoyl, (l-4C)alkyl, (1- 
15 4C)alkoxy, N-(l-4Qalkylcarbamoyl and &N-aU-[(l^alkyl]caroamoyl, 

and wherein any heterocyclyl group within Q 1 optionally beats an oxo substituent 

26. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 25, 
wherein Q 1 is selected from pyrrohdinyl, piperidinyl, piperazinyl and morpholinyl, 

20 and wherein Q 1 is linked to the group X x -0 by a ring carbon atom, 

and wherein Q 1 optionally bears one or more substituents, which may be the same or 
different, selected from halogeno, trifiuoromethyl, hydroxy, carbamoyl, (l-4Qalkyl, (1- 
4C)alkoxy, JHl-^Qalkykaroaray 1 and N,H-di-[(l-4Qalky 1 ] caibamo y 1 ' 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent 

25 

27. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 26, 
wherein Q 1 is selected from azetidin-2-yl, azetidin-3-yl, pyrrohdin-2-yl, pyrrolidin-3-yl, 
morpholin-2-yl, morpholin-3-yl, thiomorpholin-2-yl, thiomorpholin-3-yl, piperidin-2-yl, 
piperidin-3-yl, piperidin-4-yl, piperazin-2-yl, piperazin-3-yl, 2-, 3- or 4-homopiperidinyl, 2, 3, 

30 5, 6 or 7-homopiperazinyl, 
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and wherein Q 1 is linked to the group X l -0 by a ring carbon atom, 
and wherein Q 1 optionally bears one or more substituents, which may be the same or 
different, selected from fluoro, chloro, hydroxy, carbamoyl, (l-4C)alkyl, (l-4Qalkoxy, 
N-(l-4C)alkylcarbamoyl and liN-di-tCMQalkyljcarbamoyl, 
5 and wherein any heterocyclyl group within Q l optionally bears an oxo substituent 

28. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 27, 
wherein Q 1 is selected from pyrrolidin-2-yl, pyrrolidin-3-yl, morpholin-2-yl, morpholin-3-yl, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-2-yl and piperazin-3-yl, 

10 andwherein Q 1 is linked to the group X*-0 by a ringxaibon atom, 

and wherein Q l optionally bears one or more substituents, which may be the same or 

different, selected from fluoro, chloro, hydroxy, carbamoyl, (l-4Qalkyl, (l-4C)alkoxy, 

N-(l-4C)alkylcarbamoyl and JtN-di-[(l-4C)alkyl]carbamoyl, 

and wherein any heterocyclyl group within Q 1 optionally bears an oxo substituent 

15 

29. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 28, 
wherein X 3 is a group of the formula: 

<CR^V(Q 3 )m-( CRl0Rn )q- 
wherein m, p and q are not all 0, and 
20 wherein when m is 0 and the sum of p and q is 6, then Z is not the group Q 4 -X 5 - 

wherein X 5 is a direct bond and Q 4 is heterocyclyl, and 

wherein when m is 0 and the sum of p and q is 1 , 2, 3, 4 or 5, then Z is not amino, 
(l-6Qalkylamino or di-[(l-6C)alkyl]amino or the group Q 4 -X 5 - wherein X 5 is a direct bond 
and Q 4 is heterocyclyl 

25 

30. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 28, 
wherein X 3 is selected from a group of the formula KQV^R^V and a group of the 
formula -(CRV^QV* wherein m is 0 or 1, q is 1, 2, 3 or 4, and Q 3 , R 8 , R 9 , R 10 and R n 
are as defined in claim 1. 

30 
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• • • 3 * 

31 . A quinazoline derivative of the Formula I as defined in claim 30, wherein X is a 
group of the formula -Q 3 -, wherein Q 3 is as defined in claim 1 . 

32. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 30, 

5 wherein X 3 is a group of the formula -<CR 8 R V» wherein q is 1 , 2, 3 or 4 and each of R 8 and 
R 9 , which may be the same or different, is selected from hydrogen and (l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within an X 3 group, optionally bears on each said 
CH2 or CH3 group one or more halogeno substituents, 

and wherein any CH 2 group which is attached to 2 carbon atoms or any CH 3 group 
10 which is attached to a carboaatom. within a x! .substituent optionally bears on each said CH 2 
or CH 3 group a substituent selected from hydroxy and (l-6C)alkoxy. 

33. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 30, 
wherein X 3 is selected from a group of the formula -CH 2 - S -CH 2 CH 2 -, -(CHR 8 >, 

15 -(CHR 8 CH 2 )-and-(CH 2 CHR 8 > > 

wherein R 8 is selected from hydrogen, (MQalkyl, hydroxy-(l-4C)alkyl, and 
(l-3C)alkoxy-(MC)alkyL 

34. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 33, 
20 wherein Z is selected from hydroxy, amino, (1 -6C)alkylamino, di-[(l -6C)aBcyl]aniino, (1 - 

6Qalkoxy, (l-6C)alkylsulfonyl, (l-6C)alkanesulfonylamino and 
N<l-6C)alkyl<l-6C)alkanesulfonylamino and a group of the formula: 

Q 4 -X 5 - 

wherein X 5 is a direct bond or is selected from O, N(R 12 ), S0 2 and SQ2NCR 12 ), 
25 wherein R 12 is hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, 

(3-7C)cycloalkyHl-4Qalkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-4C)alkyl, 
heterocyclyl or heterocyclyl-(l-4C)alkyl, 

provided that when X 5 is a direct bond, Q 4 is heterocyclyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl, 
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and wherein any heterocyclyl group in Z is a fully saturated 4, 5, 6 or 7-membered 
monocyclic heterocyclyl group containing 1 or 2 heteroatoms selected from oxygen, nitrogen 
and sulfur, 

and wherein any CH 2 or CH 3 group within a Z group, other than a CH 2 group within a 
5 heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 
carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6Qalkylsulfmyl, (l-6C)alkylsulfonyl, (l^Qalkylamino, di-[(l-6C)alkyl]amino, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6Qalkanoyl, 

10 (2-6C)alkanoyloxy, (2-6Qalkanoylammo, E^Q^ 

N<l-6C)alkylsulfamoyl; N^^=[(l^C)all^l]sulfamoyl, (l-6Qalkanesulfonylamino and 

NKl-6Qalkyl-(l^Qalkanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
more substituents, which may be the same or different, selected from halogeno, 
15 trifluoromethyU cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, (2-6C)alkenyl, 
(2-6C)alkynyl, (l-6C)alkoxy, (l-6Qalkylthio, (l-^alkylsulfinyl, (l-6C)alkylsulfonyl, 
(l-6C)alkylamino, m-[(l-6Qalkyl]amino, (2-6C)alkanoyl, (2-6Qalkanoyloxy and from a 
group of the formula: 

20 wherein X 6 is a direct bond or is selected from O, CO, SO, and N(R 15 ), wherein R 15 is 

hydrogen or (MQalkyl and R 14 is halogeno<l^Qalkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 
NKWC)alkylamino-(l-4C)alkyl andN^^-[(i^alkyl]aminc-(l-4Qalkyl, 

and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 

25 substituents. 

35. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 34, 
wherein Z is selected from hydroxy, amino, (l-6C)alkylamino, di-[(l-6Qalkyl]amino, (1- 
6C)alkoxy and a group of the formula: 

30 Q 4 -x 5 - 
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wherein X 5 is a direct bond or is selected from O and N(R 12 ), wherein R 12 is 
hydrogen or (l-6C)alkyl, and Q 4 is (3-7C)cycloalkyl, (3-7C)cycloa]kyl-(l-4C)alkyl, 
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-4C)alkyl, heterocyclyl or 
heterocyclyl-(l -4C)alkyl, 
5 provided that when X s is a direct bond, Q 4 is heterocyclyl, 

and provided that when m, p and q are all 0, then Z is heterocyclyl, 
and wherein any heterocyclyl group in Z is selected from tetrahydrofuranyl, 1,3- 
dioxolanyl, tetrahydropyranyl, 1,4-dioxanyi, oxepanyl, pyrroKdinyl, morpholinyl, 
tetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl and homopiperazinyl, 
10 which heterocyclyl group may be carbon or nitrogen linked to the group to which it is 
attached, 

and wherein any CH 2 or CH 3 group within a Z group, other than a CH 2 group within a 
heterocyclyl ring, optionally bears on each said CH 2 or CH 3 group one or more halogeno or 
(l-6C)alkyl substituents or a substituent selected from hydroxy, cyano, amino, carboxy, 

15 carbamoyl, sulfamoyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulfinyl, (l-6C)alkylsulfonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
N-(l-6C)alkylcarbamoyl, KN-di-r(l-6C)alkyl]carbamoyl, (2-6Qalkanoyl, 
(2-6Qalkanoyloxy, (2-6C)alkanoylamino, N-(l-6Qalkyl-(2-6C)alkanoylainino, 
N-(l-6C)alkylsulfemoyl, N,N-di-[(l-6C)alkyl]sulfemoyl, (l-6C)alkanesulfonylamino and 

20 N^l-6QalkyHl-6Qa]kanesulfonylamino, 

and wherein any heterocyclyl group within a Z substituent optionally bears one or 
more substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, formyl, mercapto, (l-6C)alkyl, (2-6C)alkenyl, 
(2-6Qalkynyl, (l-6C)alkoxy, (l-6C)aIkytthio, (l-6Qalkylsulfinyl, (l-6C)alkylsulfonyl, 

25 (l-6Qalkylammo,m-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (2-6C)alkanoyloxy and from a 
group of the formula: 

-X 6 -R 14 

wherein X 6 is a direct bond or is selected from O, CO, S0 2 and N(R 15 ), wherein R 15 is 
hydrogen or (MQalkyl, and R 14 is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
30 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, amino-(l-4C)alkyl, 

NKl-4Qalkylamino-(l-4C)alkyl and N^-di-[(l-4C)alkyl]amino-{l-4C)alkyl, 
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and wherein any heterocyclyl group within a Z substituent optionally bears 1 or 2 oxo 
substituents. 

36. A quinazoline derivative of the Formula I as defined in any one of claims 1 to 35, 
5 wherein Z is selected from hydroxy, methoxy, ethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 
amino, methylamino, ethylamino, N-(2-hydroxyethyl)amino, N-(2-methoxyethyl)amino, 
dimethylamino, N-methyl-N-ethylamino, di-ethylamino, N-(2-hydroxyethyl)-N-methylamino, 
N-(2-hydroxyethyl>N-ethylamino, N,N^-(2-hydroxyethyl)amino, N-(2-methoxyethyl>N- 
methylamino, N-(2-methoxyeth)d)-N-ethylamino, pyrrolidine -yL, piperidino, piperazin-l-yl, 
10 morpholino, tetrahydrofuranyl and tetrahydropyranyl, 

and wherein any heterocyclyl group within Z optionally bears 1 or 2 substituents, 
which may be the same or different, selected from fluoro, chloro, hydroxy, (l-4C)alkyl and 
(l-4C)alkoxy. 

15 37. A quinazoline derivative selected from one or more of the following: 

2^(2R)-2- {[(4-{[3^MorcH^fc^ 
yl)oxy]methyl}pyrrolidin-l -yl>2-oxoethanol; 

2-((2S>2-{[(4-{[3-cMoro^ 
yl)oxy]metiiyl}pyrrolidin-l-yl)-2-oxoethanol; 

20 jyi[3-chloro-4^yridin-2-y^ 

pyrrolidin-2-yl} methoxy)quinazolin-4-ainine; 

iV'-[3<Uoro-4^yridin-2-ylmethoxy)phenyl]-5K{(2S)-l-[(d^ 
pyiToUdin-2-yl}methoxy)quinazolin-4-amine; 

2^(3S)-3-{[(4-{[3^Uoro-4^ 
25 yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 

jV-[3^Moro^(pyridin-2-ylmeto^ 
morpholin-3-yl}methoxy)quinazolin^amine; 

2-((2#)-2- { [(4- {[3^Uoro-4^yridin-2-ylmethoxy)phenyl]amino} quinazolin-5- 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 
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2-((2S>2-{[(4-{[3-cMoro-4^yridin-2-yto^^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

jV-[3-cUon>4^yridin-2-ylm^^ 
piperidin-2-yl}me1hoxy)quinazolk"^airiine; 

5 A43^hloro-4Kpyridm,2.yhn^ 
piperidin-2-yl}methoxy)qiunazolin-4-ainiiie; 

l-((2/?)-2- {[(4-{[3^Woro-4^yridin-2-ylmethoxy)phenyl]amino}quinazolin-5- 
yl)oxy]methyl}pyrroUdin-l-yl>2-methyl-l-oxopropan-2-ol; 

1- [((2fl>2-{[(4-{[3^Moro-4<pyri^ 

10 yl)oxy]me%l}pyirolidin-l-yl)carboiiyl]cyclopropanol; 

3^(2J9-2-{[(4-{[3^hloro4Kpyrid^ 
yl)oxy]methyl}pynoUdin-l-yl)-2^-dimetbyl-3-oxopropaii-l-ol; 

(2^H(2/0-2-{[(4-{[3H5hloro-4-(pyridm 
yl)oxy]methyl}pyrrolidin-l-yl>l-oxopropan-2-ol; 

15 ^p^-hloro^pyri^^ 
yl]methoxy}qtunazolin-4-aiiime; 

jV-[3^oro-4Kpyridin-2-ylmethoxy 
yl]methoxy}quinazolin-4-amine; 

2- {(3S>3-[(4-{[3^Moro-4^yridi^ 
20 yl)oxy]pyirolidin-l-yl}-2-oxoethanol; 

WK:Moro^yridin-2-ylmeto^^^ 
pyrrolidin-3-yl} oxy)quinazoIin-4-amme; 

2-{(3£>3-[(4-{[3^Moro-4^yridin-2-^^ 
yl)oxy]pyirolidiii-l-yl}-2-oxoethanol; 
25 tf.[3<Moro^(pyridin-2-ylmethoxy 
yl]oxy} quinazolin-4-amiiie; 

fli[3^oro^l>tlriazol^yl^^ 
pyrroUdin-2-yl}methoxy)quiiiazolin-4-amine; 

2-((2#>2- {[(4- {[3-chloro-4-(l ,3-thiazol^ylmethoxy)phenyl]amino}quinazolin-5- 
30 yl)oxy]methyl}pyrrolidin-l-yl>2-oxoethanol; 
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7H3-cmoro^[(5-methylis^ 
[(dimethylamino)acetyl]pyiToUdin-2-yl}m 

2-[(2/?>2K{[4-({3-cMoro^ 
yl)methoxy]phenyl}amino)qTiinazolin-5-yl]oxy} 

5 A^[3^Moro^(l,3-thiazol-5-ylmethoxy)phenyl]-5-({(2/?)-l^ 
pyrrolidin-2-yl} methoxy)quinazolin-4-amine; 

2-((270-2-{[(4-{[3<;Moro^l,3-to^ 
yl)oxy]me%l}pyn:oUdin-l-yl)-2-oxoethanol; 

^[3-cMoro^(pyrazin-2-yta^^ 
10 pyrrolidin-2-yl}methoxy)^ 

2<(2i?)-2-{[(4-{[3^Woro^(pyra2in-2-ylmethoxy)phenyl] 
yl)oxy]methyl}pyrrolidin- 1 -yl)-2-oxoethanol; 

2-{(3S)-3-[3-cUoro^(pyridin-2-ylmethoxy)phenyl]amm 
yl)oxy]piperidin- 1 -yl} -2-oxoethanol; 
15 2-{(3i?)-343-cWorcM^(pyridin-2-ylmethoxy)phenyl]ai^ 
yl)oxy]piperidin-l-yl}-2-oxoetihanol; 

#-[3<hloro^(pyrid^ 
piperidin-3-yi} oxy)quinazolin-4-amine; 

7/-[3-cMoro-4^yri^ 
20 piperidin-3-yl}oxy)quinazolin^amine; 
(2rt)-H(2/9-2-{[(4-{[3^ 
yl)oxy]methyl}pyrrolidin-l-yl>l-oxopropan-2-ol; 

2^(37?>3-{[(4-{[3^hloro-^ 
yl)oxy]methyl}^methylpipera^ 
25 2-((35>3- {[(4- {[3^hloro^(pyridin-2-ylmethoxy)phenyl]amino} quinazolin-5- 

yl)oxy]methyl}-4-methylpiperazin-l -yl)-2-oxoethanol; 

2K(2/f>2-{[(4-{[3-cMoro^(pyridin-2-ylmethoxy)phenyl] 
yl)oxy]methyl}^methylpiperazin-l-yl)-2-oxoethanol; 
2<(2^-2-{[(4-{[3-chIoro^^^ 
30 yl)oxy]methyl}^metbylpiperazin-l-yl)-2-oxoethanol; 
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2<(2R)-2-{(l^l-[(4-{[3^or^ 

y l)oxy]ethyl}pynoUdin-l-yl)-2-oxoelhanol; 

2<(2*)-2-{(lJ0-H(4-{[3-cWoro^^^ 

5-yl)oxy]ethyl}pyrroUdin-l-yl)-2-oxoethanol; 
5 2 -[(25)-2-({[4^{3^oro^[(6-methylpyridin-2-yl)methoxy]phenyU 

<^azolin.5-yl]oxy}methyl)pyrroUdiii-l-yl]-2-oxoethanol; 

2-[(2^2-({[4K{3^oro^[(2-fhM^benzyl)(^]pheayl}amin 

yl]oxy}methyl)pyiroUdin-l-yl]-2-oxoetbanol; 

2-[(2^2K{[4^{3-cMoro^[(3-fluorob^ 

10 yl]oxy}metiiyi)pynoUdin-l-yl]-2-oxoethanol; 

2-((2S>2-{[(4-{[3*bloro^l>thi^^ 

y l)oxy]methyl}pyrroUdin-l-yl>2-oxoethanol; 

2<(2$-2-{[(4-{[3^Moio^(pyraz^ 

yl)oxy]methyl>pyrroUdm-l-yi)-2-oxoe1iianoU 
15 ^.{3^Moro^[(6-methylpyridin-2-yl)me1hoxy]phenyl}-5<{(2S)-l- 

[(dimethylamino)acetyl]pyrroUdin-2-yl}methoxy)quin^ 

tf.^Moro^-fluorobenz^^^^ 
pyn-oUdin-2-yl}methoxy)quinazolin^amine; 

J\M3^Moro^[(3-fluorobe^^^ 
20 pym)Udin-2-yl}methoxy)quii^oliii-4-aiiune; 

^[3<Moro^yrazin-2.y]methoxy)ph e nyl]-5.({(2S).l-[(to 

pyrroUdin-2-yl}methoxy)quma2olin^aiiiine; 

pyrroUdin-2-yl}methoxy)quinazolin-4-amine; 
25 2 -[(2*)-2<{[4<{3^Moro^[(6-me^ 

quinazolin-5-yl]oxy}methyl^^ 

2-[(2^)-2<{[4<{3^oro^[(2-fluOTobenzyl)oxy]phenyl}amino)quin^ 

yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 

2-[(2^>2K{[4-({3-cMoro^[(3-fluorobenzyl)oxy]phenyl}ainino)qu 

30 yl]oxy}methyl)piperidin-l-yl]-2-oxoethanol; 
2<(210-2-{[(4-{[3^oro^l> 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 



WO 2005/026152 



194 



PCT/GB2004/003936 



2^(220-2- {[(M[3-cUoro^^ 
yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

2-[(2/9-2<{[4K{3-methy^ 
yl]oxy}methyl)pyrroUdin-l-yl]-2-oxoethanol; 
5 5-({(2jR)-l.[(dimethylamino)acetyl]pynoHdin-2-yU 
methylpyridin-3-yl)oxy]phenyl} quinazolin-4-amine; 

2-[(2^2<{[4K{3-methyl^[^ 
yl]oxy}methyl)pyrrolidin.l-yl]-2^xoethanol; 

5-({(2S>l -[(dimethylamino)acetyl]pyrroUdin-2-yl}m 
10 methylpyridin^yl)oxy]phenyl^ 

2^4r.{[(4-{[3rchloro^(pyridinr2rylmethoxy)pheny 

yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2-(4- {[(4- {[3-chloro-4-(l ,3-thiazol^ylmethoxy)phenyl]amino} quinazolin-5- 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 
1 5 2-(4- {[(4- {[3-chloro-4-(l >thiazol-2-ylmethoxy)phenyl]a^ 

yl)oxy]me1iiyl}piperidiii-l-yl>2-oxoethanol; 

2^4^{[4<{3-cmoro^[(3-fluorobe^ 
yl]oxy}methyl)piperidin- 1 -yl]-2-oxoethanol; 

2-[4^{[4<{3-cMoro^[(6-methyk^ 
20 yl]oxy}methyl)piperidin-l-yl]-2-oxoethaiiol; 

2^(25)-2- {[(4- {[3-metiiyl^(pyridin-2-ylmethoxy)phen 

yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 

2-((2S)-2-{[(4-{[3-methyl^(py^^ 
yl)oxy]metiiyl}pyrrolidin-l-yl>2-oxoetbanol; 
25 2-{(2fl>2- {[(4- {[3-methyl^(pyridin-2-ylmethoxy)phenyl]amino quinazolin-5- 

yl)oxy]methyl}pyrrolidin-l-ji>2-oxoethanol; 

2<(2/J)-2.{[(4-{[3-methyM-(pyrazin-2-ylmethoxy)phen^^ 

yl)oxy]methyl}pyrrolidin-l-yl>2-oxoethanol; 

2-((2/0-2- {[(4- {[3-methyl-4-(l 3.thiazoM-ylme&oxy)phenyl]amino} quinazolin-5- 
30 yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 

24(2/?>2K{[4-({3-methyl^[(5-methyUsoxazol-3-yl)methoxy]phra^^ 

quinazolin-5-yl]oxy}methyl)pyn-oUdin4-yl]-2-oxoethanol; 
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5-{[(2rt)-Hniethox^ 
methylisoxazol-3-yl)methoxy^ 

5- {[(2R)- 1 -(methoxyacetyl)pyrrolidin-2-yl]methoxy } -iV-[3-methyl-4-(pyridin-2- 
ylmethoxy)phenyl]quinazolin-^amine; 
5 5-{[(2JR)4^methoxyacetyl)pyrroUdin-2-yl]meth^ 
ylmethoxy)phenyl]q^azolin^amine; 

2^(2J^2-{[(4-{[3-methyl-4^yridm 
yl)oxy]methyl}piperidin-l-yl>2-oxoethanol; 

2^(3£>3-{[(4-{[3-chloro^ 
10 yl)oxy]methyl}piperidin4-yl)-2-oxoethaiiol; 

yl)oxy]metii54}piperidin-l-yl)-2-oxoethaiiol; 

2-[(3£)-3K{[M{ 3 ^oro^[(5-me^ 
quinazolin-5-yl]oxy}met^ 
15 2K(3S>3-{[(4-{[3^Moro-4^yridin-2-ylmeth^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2<(3S)-3-{[(4-{[3^oro^ 
yl)oxy]methyl}piperidin-l-yl)-2-oxoethanol; 

2-((3iJ>3-{[(4-{[3<Uoro^(pyridin-2-ylmetiioxy)pheny^ 
20 yl)oxy]methyl}pyrroUdin-l-yl)-2-oxoethanol; 

tf-[3^Moro^(pyridin-2^ 
pyrroUdin-3-yl}methoxy)quiiia2o]in^aiiiine; 

i^[3^Moro-4Kpyridin-2-ylmethoxy)phenyl]^ 
yl]methoxy } quinazolin-4-amine; 
25 2-((3*S)-3-{[(4-{[3<Moro^(py^^ 
yl)oxy]methyl}pyirolidin-l -yl)-2-oxoethanol; 

iV--[3^Moro^-(pyridin-2-ylmethoxy)phenyl].5< 
pyrroUdin-3-yl}methoxy)quinazolin^amine; 

(JV r -[3-cmoro-4Kpyridin-2-ylmethoxy)pheny^ 
30 yl]methoxy}quinazolin-4-amine; 

i^[3^Moro^yridin^ 
morpholin-2-yl}methoxy)quinazolin^amine; 



WO 2005/026152 



196 



PCT/GB2004/003936 



2-((2R)-2- {[(4- {[3-chloro^(pyridin-2-ylmethoxy)phenyl]ainino} quinazolin-5- 
yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 

2-(S>2- {[(4- {[3^hloro^<pyridin-2-ylra^ 
yl)oxy]methyl}morpholin-4-yl)-2-oxoethanol; 
5 i^[3-cWoro-4^yridin-2-ylmetboxy)phenyl]-^ 
morpholin-2-yl}methoxy)quiiiazolin^ainine; 

2<(2S)-2-{[(4-{[3-cUoro^(l> 
yl)oxy]methyl}piperidin-l-yl>2-oxoethaDol; 
tf-[3^hloro^l,3-th^^ 
10 piperidin-2-yl}methoxy)quinazofo^ 

7yr[3-cWoro-4<pyridin-2^1methoxy)ph^ 
pyiroUdin-2-yl]methoxy} quinazolm-4-amine; 

N- {3-methyl^[(6-m^ 
ylacetyl)pyiroUdin*2-yl]methoxy}quinazolm^ain^ 
1 5 2-[(2J?)-2-({[4K{3-cMoro^K^^ 
yl]oxy}methyl)pyrrolidin-l-yl]-2-oxoethanol; 

2^(25)-2^{[4^{3K:UorcH4-[(6-methylpyridin-3-y0 
yl]oxy}methyl)pyrroUdin-l-)43-2-oxoethanol; 

2<(2ii>2-{[(4-{[3^Uoro^(pyridin-3-yloxy)phenyl]ainm 
20 yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 
2^(2«S)-2- {[(4- {[3^hloro-^ 
yl)oxy]methyl}pyrrolidin-l-yl)-2-oxoethanol; 

24(3£)-3K{[4<{3-methyl^[^ 
yl]oxy}methyl)morpholin-4-yl]-2»oxoethanol; 
25 2-((3jR)-3- {[(4-{[3^hloro-4^yrid^ 

yl)oxy]me&yl}morpholin-4-yl>2-oxoethanol; 

2-[(2/?>2-({[4-({3-methyl^[(6-methylpyridin-3^ 
yl]oxy}mefhyl)piperidin-l-yl]-2-oxoethanol; 

2-[(25>2^{[4-({3-methyl^[(6-methylpyridinO-yl)oxy] 
30 yl]oxy}mefliyl)piperidin-l-yl]-2-oxoethanol; and 
24(2fl)^methyl-2-({[4^^ 
quiiiazolin-5-yl]oxy}methyl)pipera2in- l-yl]-2-oxoethanol; 

or aphaxmaceutically acceptable salt thereo£ 
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38. A pharmaceutical composition which comprises a quinazoline derivative of the 
Formula I, or a pharmaceutically acceptable salt thereof, as defined in any one of claims 1 to 
37 in association with a pharmaceutically-acceptable diluent or carrier. 

5 

39. A quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt 
thereof, as defined in any one of claims 1 to 37 for use as a medicament 

40. A quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt 
10 thereof; as defined in any one of claims 1 to 37 for use in the production of an 

antiproliferative effect which effect is produced alone or in part by inhibiting erbB2 receptor 
tyrosine kinas e in a warm-blooded animal such as man. 

41 . A quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt 

1 5 thereof as defined in any one of claims 1 to 37 for use in the production of an erbB2 receptor 
tyrosine kinase inhibitory effect in a warm-blooded animal such as man. 

42. A quinazoline derivative of the Formula I, or a pharmaceutically acceptable salt 
thereof; as defined in any one of claims 1 to 37 for use in the production of a selective eibB2 

20 receptor tyrosine kinase inhibitory effect in a warm-blooded animal such as man. 

43. A process for the preparation of a quinazoline derivative of the Formula I, or a 
pharmaceutically acceptable salt thereof; as defined in claim 1 which comprises: 

{a} the coupling, conveniently in the presence of a suitable base, of a quinazoline of the 
25 formula II: 
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n 



wherein R 1 , R 2 , X 1 , X 2 , Y, a, Q 1 and Q 2 have any of the meanings defined in any one 
of claims 1 to 37 except that any functional group is protected if necessary, with a carboxylic 
acid of the formula m, or a reactive derivative thereof: 

Z-X 3 -COOH 



5 

m 



wherein Z and X 3 have any of the meanings defined in any one of claims 1 to 37 
except that any functional group is protected if necessary; 



or 



10 £bl for the preparation of those compounds "of tie formula I wherein X 2 is OC(R 4 ) 2 , SC(R 4 ) 2 
or N^CCRV the reaction, conveniently in the presence of a suitable base, of a quinazoline 
of the formula IV: 




IV 

1 5 wherein X 28 is O, S or N(R 4 ) and R 1 , R 2 , X 1 , X 2 , X 3 , Z, Y, a and Q 1 have any of the 

meanings defined in any one of claims 1 to 37 except that any functional group is protected if 
necessary, with a compound of the formula V: 

Q 2 -C(R 4 ) 2 -L l 
V 

20 wherein L 1 is a suitable displaceable group and Q 2 and R 4 have any of the meanings defined 
in any one of claims 1 to 37 except that any functional group is protected if necessary, 
£cl the coupling of a quinazoline of the formula VI: 
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VI 

wherein L l is a suitable displaceable gr^ and »\ * X 1 , X ! , *. Y. a, Q 1 and Q» 
tav e.n,of .hemeaaingsdefiBedtaanyooeof d*. .1 to 37 except «ba« any fcnedonal 

thereof: 

Z-H 

vn 

wheremZhasanyoffren*^ defined in any one of claims 1 to 37 except tbat 
10 any functional group is protected if necessary; or 

fdiforthe preparation ofthose compounds of ^fom^l^^^O^isl- 
pyndy^pyridyU-pyrimid.yl^yrhn^^ 

Lenientlyinthe presence of.^^-.-^^*.**^** 
formula IV: 




15 



IV 



wheremX^Oandwherem^ 
defined inany one of claims 1 to 37 except that any functional group is protected if necessary, 
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with 2-bromopyridine, 4-bromopyridine, 2-chloropyrimidine, 4-cWoropyrimidine, 2- 
chloropyrazine or 3-chloropyridazine; 
and thereafter, if necessary: 

(i) converting a quinazoline derivative of the formula I into another quinazoline derivative of 
5 the formula I; 

(ii) removing any protecting group that is present by conventional means; 

(iii) forming a pharmaceutical acceptable salt 
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